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PREFACE 

0.1 Conotruction programmes ar« inter-voven in a largd measure 
in bTI sectors of development, be it housing, transport, industr 7 , 
irrigation, power, agriculture, education, cr healths 
0,2 Gbme of the prevailing methods are outmoded, some designs 

are over—burdened id.th safety factors, and there are other design 
criteria which in the light of newer te'chnic^es and methodologies, 
could be rationalised. There is scope for higher productivity in 
the manufacture of building materials and alsr^ for the introduoticn 
and promotion of some new materials* There is also considerable 
room for improvement in the orgpni.zatir'nal and administrative side 
dealing with the whole field of construction finance, credit systems, 
organisation, and administrative prooedures of public wcxrkS 
departments, types of contracts and metbads of acocamting and payment* 
0, 3 iSLnoo the Fourth and successive Plans wJ.ll carry fidzabls 

component of oonstiaiotion, economies in construction costs will be 
of significance in roiidmjjig the strain on Nation's resources and 
in assisting large development prcgrammes. To advise aa. this subjeob 
the Planning Commission set up a higb leveL iaoinical. Panel vide their 
Resolution NOvPC/Constn,/Plan/6/2t'^$5 da'^ed 1st October -igo'i* The 
Panel was constituted as under; 

CtoAflBflP 

RrofoM. S, Thacker Member, Plannii^g Oommissiorirt 

Member H 

MajeGen,Harkirat Singh Adviser (Construction), Planning 

Commission^ 

Shri MoR. Chopra C):Birman, Central Water & Power 

Commissiono 
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Maj, Gen, K, N, l)ubey 

Engineer-in-Chief, Array- 
Headquarters, New Delhi, • 

Shrl N,Gi» Dewein 

Chief Bagineer, Central Public 

Works DeFartment, New DelM, 

Shri H. P. Sinha 

Director General (Road Development) 
Ministry of Transport^ 

Shrl D.N, Chepra 

Addl,Member (Wcrka), Ministry of 
Railways (Railway Boetrd) 

A flbni wr GM ef Engineer 

•bo be nominated by the Govt, of 
Dttar ITadeshc 

A Senior Chief Engineer 

to be nondna-ted by the Govt, of 
Punjab, 

A Senior Chief Engineer 

to be nomlnatod by the Go-vt, of 

West Bengal* 

the 

A Senior Chief Engineer 

to be nominated byZ^^ovt, of 

Assam, 

A Senior Chief Engineer 

•to be nomina-bed by the Govt, of 
Maharashtra, 

A Senior Chief Engineer 

to be nominated by the Govt, of 
Andhra Fradesh, 

A Senior Chief Engineer 

to be nominated by the Govt, of 
Mysore, 

A Senior Chief Engineer 

to be nominated by the Govt, of 
Madras, 

^1 X,(» Patel 

President, Builders' Assoclatlcn 
of India, Bcabey, 

Shrl P.L. Verna 

m/s Steelcrets India Ltd., Rev 
Delhi, 

Shrl iiJ. Shah 

m/s Sbah Construction Co. Ltd., 
Bombay. 

Shrl Uttaflt SLngh Eugal 

C/o H/ S H Si Dugal & Co, Ltd., 

Rev Delhi, 

Shrl Kuaor 

Chairman, Rational IVojects 
Construction Corpcratioa Ltd,, 

Rev Delhi* 

-/- 
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3op± &Krl8iiQa Iyer 

Chairman, Southern Centre, 
fiuildersi Association of ledia, 
Madrao. 

&rl Aksiicy Bose 

C/o M/ S Ballsrdie Thomson & 
Mathews, Caloutto. 

Shri F«C«. Kf^or 

Director General, Directorate 
General of Technical Envelopment, 
New Delhi. 

fir. Lai C.VdrnaQ 

Diroctor, Indian Standards 
Institution, New Delhi. 

Sbrl C.fi. Patel 

Director, National Buildings 
Organisation, Ministry of Works, 
Housing &• Supply, New Delhi. 

Prof, filneah Moban 

Director, Central Building 
fiesearoh Institute, fioorkee. 

Prof. Hetara 

Director, Central Poad Pesmaroh 
Institute, New Delhi. 

Prof. (L£L Boa&auoaif 

Director, Structural PngLneerlng 
Pesearch Centre, Poorkee. 

Stari G. Pandey 

Vlo 0 ~Chancollori> University of 
Poorkee, Poorkee. 

Prof. fi.N. Oogra 

Djxector, .''ndian Institute of 
Technology, New DelhLo 

Brig, a K. Bose 

Director, Indian Institute of 
XecuaoJLogy,- Powal, Bombay, 

The president 

Iz^stitutior. of Pnglnsers Ciodia) 
:r his ropreaentativo , 

The preslcleDt 

Indian Institute of Architects 
or his representative^. 

The President 

Institution 0 / aa*vaycr8 or his 
represeitivtivci. 

The President' 

Institute of Town Plarners or 
his represen'tative. 

The President 

Indian PoQ.de Congress or his 
re presontativeo 



4 


fibrl A»IL Mallsotra Director (CooatruotioD SarviGea) 

Plfipnlng CoonlMioD > Hmb&r SacreWy. 

The numm of offioere nomirmted ly the various dtate 

Qovsrfioe&ts and Institutions as thslr rapresent-itiias on tbs Panel 

are i^vsn belovt 


(iovti of Dbtar Pradesh 
QovU of Punjab 

Qovt. of UOst Bengal 
Govt, of Assam 
GovW of Haherasbtra 

Qovt» of Andhra Pradesh 


Sari P.S. Bbatnagur, Chief 
hngineer, P.U.D., Luoknov. 

Shri Kulbar flingh, Chisf 
ivngineer, Chandigarh Project, 
Chandignrlv 

Shri J.h. Dhnerjee, Consulting 
Engineer, P.U.D., Calcutta. 

Sbrl K.Barua, Chief Snginesr, 
P.KD., Shlllcnfr 

Stari X.V. Jogleker, Chief 
Engineer & Jt. a»ciretary. 
Buildings & CcsasunloatioD 
Department, Boabey ( Shrl 
H K. Da toy repilcced avl 
Joglekar in December 1966) 

Shri P.T. Mails Beddjr, phief 
Engineer, Major Irrigation & 
Gemral, Hyderabad. 


Govt, of Madras 

Go'ft. of Myeore 

Institution of 
Enginoors (India) 

Indian Distituto of 
architects 


£hri J.C. abrahan. Chief 
Engineer (fleair»J)» Madras. 

dhri I.M, Mugdum, Chisf 
Englnoer, PHD, Myaorsi. 

Su-i K.K. HambLar, Chief 
Engineer, Conorets'Association 
of Hulia, Bombay. 

Shrl J.B. Bballa, Vioa-Presidant.. 


Institution of Surveyors 

InstituW. of Town 
Planners 

Indian Beads Congress 


Shri P.H. Qadl, President. 

Shri J.K. Chowdhury, President 
(later replaoed by Shri P.C. 
Khanna, the new Presidant). 

Shri Hukum Singh, ftcratoxy. 
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CL 4 Th» ierm0 o£ reference of tble Fanel of £:^;£ertfl uacet 

'To fdvlHQ on c]j1<V>-1lTif>fl for economy In. conalructlfiS. 
coetefandito perlodica24f review pro gress mda 
in lHs ELell» 

OL 5 fhe Cbairmen ubo bed the authority to co-^pt adcUtlcnal 
oonbors on the Panel co-opted the following: 


3hrl Janshsd Bur J or Aga 

C/o U/S abapoorji N. Ch^ndabhpy 
& Co. Chartered‘Archit^ts; 
Sngincere St Surveyors, Bombay. 

Svl K.H. Kantawala 

Chief Engineer (R&B) and Joint 
aacretary to the Govt, of 

Gujarat, shcaedabaci, 

fibrl D. Dutt 

Managing Dlroctor, Natiaial 
fiuildizigs Construction Corparatlcn 
Ltd., Hew Delhi. 

axrl aK. Joglekor 

Chief Architect, Central 

Works Department. Hew Delhi. 

Maj«GezuH.A. Loomhd 

■ Direct(jT General, Border Hoads, 

Now Delhi. 

Shrl T.N. flubha fiao 

C/o Gammon India Ltd., Bombay. 

fib:! Braoh A. Hadlrshah 

Consulting Chartered Engineer, 


Bombay. 

£hri H,li, Dastur 

C/o Kv^S M.H. Dastur & Co., 
Consulting Engineers, Calcutta. 


fhe Panel also benefltted from the opinions of tho following 

who /participated in tho doUberations as special invitees: 

Svl W, Hascarenhcs M/«^ ^iascarenhas Tarapcre- 

va2a.f Consulting Engineers» 
Bombay* 

Shri N.S, Gupohup Chief Fngineor, Hindustan 

Construction Co. Ltd ., Boutbay. 

Member (D<sai), Contrel Water & 
Power Coumiission, New Delhi., 



Shrl C. L. Handa 
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Ctrl ¥»nlmiarim MKDbsr (IfiP), Gsniral Uktar 

ft Pcmr Conml«gioD» Umi D»lixL 

Dr. f’.&LoluuMitfatfi C23>irMn^ Datlcoal Broduetl^tgr 

CottDcil, Smi Dallfl. 

BtXfs, lUFannattur Ka^catiw DLractcr^ Haticoal 

frodtot&idtj Couoail, Jinr DtlU. 

0»6 Itoiaif tba abaanca of Sirl S»Q» Dnian cxx laata, fibrl ElK. 
Golia actad aa a Maobcr of tba Bujal in Sri Dawan* a plaeaw latar 
9rl Oauan retirad firon aamca and Sri BlK. Qataa, vbo took o«ar 
aa ChLaf ftoguiaar* Gantral P.lftDl raplacad faint. Sfarl i»IL Malfaotara* 
Diiaotcr (CcxtatrusiloD ftrvloaa) end Maotbar-Sboratarj of tfaa 
Faoa} ‘avartad to Goaarnnent of ftOTaQa and 81ri P.IL Gadl» 
tfHBlcr Ijiiacialiat (CooatiraafcloD) Planning Ccoiaiaaloo, took oaar 
aa Humbmp^S&anXvtj In additLcn to faaing a rapraaantatlaa of tta 
Siatitution of Staraijorm 

0» 7 At tfaa firat saating of tfaa iknal faald on 6tb Dacamfaar 
1965, a datallad working paper on -varioua aapoeta of paaiiping» 
oonatruotioo, odminiatration, atou vfalefa faad aarliar faoan 


dreulatad aiBODg tfaa naDfasra, waa cUacnaaed at iangUt It waa 


daoldKi to anaijaa tfaa aulgaot uador oi|^ aal>>faaoda and a aid^ 
oomalttaa to inik deal with aacb of tfaa adl>>faBada waa oonatutata^ 
Tfaa anb-ccooitteea ware to atud^ tfaa following aapaota and to 

V 

aatndt tfaalr rapcrta to tfaa Penal for diacuaaion xn a antua^Tit 
aaatlngs 



Rpo-»plannlng» 

DaaigQa» gpwGXfLo&tlODa* eonaaltitficy praotlotfiaiid 
HatiOBal Baildlng Coda, 

Matarlgla» 

linaDoa^ Oontraota^ etc. 


V- 
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(•) AdBlfiletrati-m Slsforma of Publio Work* Adoioictratioa, 
If) i^Utgr oootrol, ooat control and gupar-^glon^ 

(f) Conatruotion pl^t and oaohiziarj, 

(h) Motivation^ training and publl^tj. 

0*8 Zbaaa sab-c«.MaJLU«bwa m oral meavlnga and galaittad 

tbeir raporta wl]io!i usra aditad in tba Planning Conolaalon for 

diaotuiaion tgr tba Panali A briaf gtxmaacy of ttoaa rapofta vaa alao 

praparaii Tba panal wMeh dLaouaasd tbaae repcrta in a Baetlng on 

2&tb JiBia 1966 vaa of tba unaniooua opinion that tbara vaa a vaat 

aoopa for achieving aconongr if recocmandatlona of tba an]>>ociiaaittaaa 

vara iapluanted. 

0.9 At cost of materitila aocounta for bout 60i( to G0( of tba 
totcl ooat of any ooDatituot*oaj» it vaa decided that devalopoant and 
productivity in tbe hilldlng taaterlals Induatriaa afaould raoaiva 
apadal attention, 

Q» 10 ftai ld l n f mteriala ;;;over « wide field inoluiding veil 
organlaed induatriaa like those i.n7 nroduoticn of ateal^ cement, 
pipea» fianitaij Httinga; aabestoa abeeta., and alao not ao* veil 
organieed induatziee like thoac foci aacufacture of Irxoka & tllea^ 
quarried iiiaterirls» iioa & gurkbi and timber produetew In order to 
study tbe indv ^triea in tbe cueegcuy end clso tba effacta on 

conatruotion coate of transact: ons in W fierds of conatruotion 
finance, credit facilities^ anc. of administrative & contract 
procedures* etc. five Study Croupe reprer^nting memfacturera, 
enginaera* builders, architects, scion^st^s, etc, both frcm the 
£Uhlio sector and the privets seci'Or vo:a set up to study 
produotivlty in tba timbsr industry, ilma Inciuairy, brick & tlla 
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inclUBtry^ (;{uarx7lng of aand, tnllaat and orusfabd metals In. the 
meet e of the Study Qroupa varioua difficultlee being faced by 
tt© materlale induetriee and measaree neoeesary to increaae 


porodttotlTHgr were bpcughfc out, 

0*11 Tte Ihnel and the Study Grcupe were dieeolved by the 
Flannirg CoDmlesion during Horomber 1967, Although tblB io not a 
report of tte Phnel mentionsd above, the recommendations embodied 
in it are based largely on the conolusions arrived at in the Sib- 
oommitteee and Study Ckroups and on the discussioas of the I^nel. 

Ct 12 In October 1966 tl© Minister of Works* Housing & Urban 
Development convened a conference eminent technologists to 
discus** ths sttbdoct of economies in canstruotlcn o sts* ifter a 

discussion, a coinmlttes was formed with MaJ* Gen, Barklrat SLngb 
as a convenor to evolve detuilod roooianendaticjns vhiob, if imploroented, 
result in effecting economy. For thLe paipoae the ooanitteo 
adopted as the basis the liSt of important points whach had earlier 
emerged as a result of the discussions of tbo Panel of £rpsrts 
and of the Study (i'oups, and mads suitable recoomendatloni. These 
recommendations wore then diseueaed in another session of tbs 
conference g nd approved. A copy thereof is at appendix-A, These 
rocoiasondaticns were subnltted to the Mini'ter for f thar action, 

(113 In Febmiry 1967, tho National Buildings Organisation 
arranged a seoixicx Cai * Productivity in Buil d ing Industry.* AnotbMr 
sesdnoor cn 'Canstruotion Costs^ was arranged by the same organlaaticn 
in August 1967, These two seminars afforded on opportunity To** 
discussing with toclnologlsts who took port in these sonlnare i^vBral 
recommendations of tte Panel of Experts. The rocwamondatloDs which 


result of the discussions m the seoinars were cn the 




emerged as a 
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sane liaea as the re<^ommeruiationB of the Panel referred to earlier. 
Ihes© were forwarded ty the N. B. 0, to the MinistEy of Works, Housing 
& aipply and to other Construction Agencies, The recommendations 
made ty the Panel of Experts for effecting economy in construction 
costs ai’e, therefore, considered to reflect tho opinion of a large 
section of technologists engaged in the field of construction in 
the country. 

0.14 SLiiiultaneously with tha writing of this report, steps hav?^ 
been taken to initiate action on some of the importent recommendations 
of the Panel. The progress so far made in this direction has been 
brought out in the ensuing paragraphs, 

a 15 Buildins Materials Assessment and development Cells; Surveys 
were conducted xdth the help of the National Buildings Organisation 
in the States of Uttar Pradesh, Madhya Pradesh, Eajasthan & Gujarat 
to assess constnictibn components of various sectors of economy as 
provided for in their Fourth Five jear Plans. A paper wns prepared 
and forwarded“'to States bringing out the advantages of long term 
materials planning and the setting u.p of Building Materials 
Assessment & Development Cells in Statea Methodology to assess 
construction components of different sectors of economy and norms 
to assess reqtiirements of construction materials based on outlays 
in construction were incorpcsrated in. this paper. This recommendation, 
when implemented, should have a marked influence on stabilising 
prices of local building materials, 

0.16 Construction Finance Carpcration ? The importance of 
evolving ahjort-tefTii and long-term measxires to extend financial 

: ^ V- 
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a••ifl^tano• on raaaonwbla tams to tha construction uxiustry with a 
ylaw to reduciuf oonstructj,on costs has been hLghiUgbtad bgr tha 
Pasal. A papar on tha su|sasted al^art-tara maasures and tha 
lonf-tarm inaasuras of satting up of a Construction Flxunoa 
Corporation bjjr Qovarnment Imis bean prepared In consultation with 
rapraoentatiWia of tha construction lzidustr 7 and some financial 
Institutions. Tbs paper Is under consideration with tha Plannli^ 
Gomnlsaion and a copgr thereof has been forwardad to tha Mlnlstrj 
of Ilnunoa as desired bjjr then. 

0117 National Building Codat Preparation of a National 
BuUdJ 1 Code laying down structural and other frorislons daslghad 
to protect the safety of tha public and coMazlnf other reoulr«nants 
related to buildings Includlz^ cboloe of materials» tullding 
practices* etc, has been reconxnended by the Panel. The Panel, ha a 
further recommended ^ that this document shisuld be so framed as to 
be ccuiTenlently adopted or enacted for use by different Daportaants* 
Municipal Administrations and public Bodies. A paper bringing out 
the importance and composition of this Coda vaa praparai azid 
forwarded to tha Indian Standards Institution as that organisation 
was considered to be the most appropriate one for unoertaking this 
tasln Hork on preparation of the Code has already been taken In 
hand by the 1. 1. which has also set up a Guiding Gonnittee for 

tha purposeb As the Committee consists of reprasantati'vas 

of Construction Agencies* Nasearch Institutions* Municipal 
Corporations, etc. tha lepleroantation of the Coda whan complatad* 
wUJ. be faclUtatad. 



0,18 All India Standard Schedule of Rates ; After studying the 
present Schedules of Bates which vary from Separtmeiit to Department 

t' ■ 

and contain wide variations i« description of similar items, in 
units adopted, in methods of measurement and in basic data adopted 
in preparation of rates, etc. the Panel has come to the conclusion 
that an All India Standard Schedule of Rates sxu.tably priced on a 
zonal or other basis is ossential. Xhia will enable contractora 
to refer to one schedule only vhen working for different Departments 
in the same locality. A paper on the subject .l^xying down detcdls of 
the proposed Standard Schedule was prepared and sent to the National 
Buildings Organisation as it is considered that the N. B,0. is most 
suited to take up this work. The matter is under consideration with 
the Standing Committee of the N,B,0i, 

0« 13 _&andarcl Contract Forme i The Panel have reconanended 
preparation of Standard Contract yorras to make conditions of 
contracts eauitable to contracting parties to'elimlnate an undue 
share of risk of unforeseen conditions which is at present borne 
by contractorr, to expedite payments, to prevent undue locking of 
contractors capital, etc, so that works are executed smootMy and 
economically. This- work was taken up by a committee set up by the 
Pl a n n i n g Commission Tins committee comprised representatives of 
all interests associated with execution of works. A Standard 
Contract Form for use by Government Depertcaents and public Sector 
Undertakings has been prepared and ciroul -.ted. 

^20, Construction E quipment Pools i To reduce idle time and to 
minim ise undo3N.utilisation of expensive-construction planL-and 
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machinery, the panel have recsommended eetting up of fiauipment Pools 
on oonansrcial lines and on a zonal basis so that machinery is 
ma i n tained on scientific lines and is operated by properly trained 
operators. Ihe third Lok Sabha Committee on Public Dhdertrkings 
had also expressed similar views in their eight report on 
"Townships and Factory Buildings of Public Undertakings. " dated 
May 1965, A detailed paper on the subject was prepared and forwarded 
to the'Ministry of Works, .Housing & Supply with a recommendation 
that a sxiitable Equipment Pool be set up for Delhi zone on an 
dxperimental basis. The question of setting Up of Pools in other 
aones covild be examined after studying the performance of the 
proposed Pool in Delhi and remedying any flaws which may be noticed, 
0,21 Eeorgauisation of the National Buildings Organisationt Ihe 
Panel have recommended that the National Buildings Organisation 
should, in addition to the functions which are being performed by it 
at present, address itself to several other impcrtent tasks. For 
that purpose its expansion And conversion into an autonomous 
organisation has been recommended. A detailed paper on the subject 
has been prepared and forwarded to the Secretary, Ministry of Works, 
Housing & supply for necessary action, 

0,22 Cen tral Ministry of Construction; The system of Public 
Works Adniniatration has been studied in the past by many committees. 
Ihe Building ■ Projects Team of the Committee on Plan Projects dealt 
with this subject in detail in their report in 1962. Taking into 
consi<teration this report, the reports of the Lok Sabha Committee on 
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Public Undertakings and our stvidies of tho working of the 
construction ageivsies of some of the developed countries, a paper 
fl-ypTfljning the necessity, fmctions and the pattern of organisation 
of the proposed central Ministry of Construction was prepared, 
fiiscusalons on the subject have also been hsld in the Planning 
Commission, The Minister of Harks, Housiiig & Urban Development 
RTid the Secretary of tl^ same >iinistry have been apprised of the 
importance and the necessity of reorganising the existing 
Ministry of Works & Housing into the Central Ministry of Construction. 
The Bureau of Public Enterprises after studying the construction 
organisations of various Public Undertakings have also come to the 
conclusion that it would bs in the overall interest of Public 
UtJdertakings to entrust their civil construction works to the 
Central Public Works Department for economic and speedy execution. 

The Bweau vide their letter No, 156-Adv, (C)/Cir-30/68 dated 22nd 
January 1968, has recommended this procedure to the Central 
Administrative Ministries and has requested them to bring it to the 
notice of all Public Undertakings, 

0,23 The Panel of Experts have highlighted the importance of 
full utilisation of results of research conducted in the National 
Laboratories. With a view to identifying specific areas of 
research in which work done in the Laboratories could be put to 
proper use, a meeting was arranged with tho Directors of various 
Laboratories conducting research in Civil Engineering, the 
National Buildings Organisation and the Indian Standards Instituticm. 
It was agreed that the appropriate set-ups for greater dissemination 
of the results of research among practising technologists were ths 
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Lid ia fl Standards Institution, the National BxjildinfiB Organisation 
and the Indian Koads Congress and these arganisatlons were 
requested to address theaselves vigcxrousljr to this task. Ihe 
Birectors of Laboratories were also requested to bring to the 
notice! of the Planning Commission specific cases in which 
impleoentation of new technic^es was being hampered b^ adiinistr;?tive 
and other hurdles so that such problems could be reaol'oed with 
the Heads of appropriate organisations* 

0,24 It was anticipated that shortpge of steel, cementing 
materials and timber would be felt in the Fourth Plan period if 
projects envisaged in the Plan were to be completed in time. In 
this context, it was decided to take suitable measures to achieve 
maximum economies in the use of all these three materials. 

0,25 Studies of availabla literatur© on reseoroh. conduorted in 
the country and alroad indicated that savings of upto 30^ in the 
weight of steel could be achieved by the adoption of high strength 
deformed bars for reinfaroement pu3rpoBes in lieu of smooth mild 
steel bgrs used at present. In February 1967 a meeting was held 
in tl» Planning Codmission with representr-tives of Ministry of Iron 
& Steel, Hindustan Steel Ltd,, Structural Engineering Research 
Centre, I. S.!. and N.B,0, to chalk out programmes for production 
of high strength deformed bars in the country. In October 1967, 
the progress made in the field was reviewed. Production of cold 
twisted mild steel deformed bars has now been started in the country 
in the private sector, Feastdlity studies are in hand for producing 
high strength deformed bars in the integrated steel plants in the 
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public sector kotk both by hot-rolling and by n cold-twisting. Use 
of deformed bars should, besides effecting a reduction in the 
quantity of reinforcement steel used, make for a reduction in 
construction cost. Ihe publication "Savings in Structufsl Steel 
by Standardisation" broxight out by the National Council of Applied 
Economic Research has highlighted the economy that could be achieved 
in the consumption of structural steel by adopting ]ndian Standard 
Sections. Although some Indian Standard Sections are being produced 
by steel mills, production of more sections especially the lighter 
series is necessary to derive maximum advantage of Standard Sections 
recommended by the Indian Standards Institutions- The Ministry of 
Steel, Mines and Metals are pursuing the matter with the steel mills 
both in the public and private sectors, Rpoduction of a larger 
number of rationalised Indian Standard Structxiral Sections would 
yield appreciable savings in steel consumption hy the construction 
industry, 

0,26, To increase the availability of cementing materials for 
general oonctruction purposes, various measures were considered in 
a meeting arranged in the Planning Commission in April 1967, 

Several important measures which, inter alia, included classification 
of Portland cement in two strength grades, have been forwarded to 
the Indian Standards Institution, the J^irectorate General of 
Technical Development and the Cement Corporation of India and al], 
others concemed. Implementation of these recommendations should 
resiilt in economy in the use of Portland cement and in its more 
efficient utilisation. 
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0,27 . Non-evailabiUty of good quality conatruction timber at 
reasonable prices is one of the difficulties faced by construction 
engineers all over the country. Particle Boarding widoli is 
manufactured out of waste wood is a good substitute for timber. 

Its adoption in lieu of timber in the construction industry is 
not, however, finding favour because of its higher cost compared 
to that of timber. Studies of the economics of production and 
marketing Particle Boards have revealed that the high selling price 
of Particle Boarding is to some extent duo to high incidsnce of 
excise duty on raw materials and on tl» finished product. To 
consider measures to be adopted to encourage greater utilisation 
of Particle Boards* the matter was discussed in a meeting in the 
Planning Commisaioa_iji June 1567. Representativss-of the Minintrias 
of finance* Industry, and Agriculture (Department of forests) and 
the forest Eesearch Institute and of the industry took part in 
the discussiouc It was agreed that some modification of the tax 
structure in respect of this product was required with a view to 
reducing its selling price and overcoming the consumer resistance 
to its wider adoption in lieu of timber. Based on the 
recommendations of this group; the matter was taken up with tbs 
Ministry of finance* who have since removed duty on finished 
particle boards. The question of making modifications in the rate 
of excise duty being levied on synthetic resins used in the 
manufacture of particle boards is under conside^ation^ 
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0,28 Action ly administrati'TQ mini strip a and other authori-cies 
on some of the reconuaendations embodied in this Report has been 
initiated. The issues on which action has been initiated tlwugh 
important do not cover the entire field. Some of the main isGuoe 
have, however, yet to be tackled. If all the measures recommended 
are implemented significant economies in constiaction costs are 
bound to result therefrom, 
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the science, practice and business of construction in the country, 
for the keen interest they have taken in assisting us in bringing 
out this Report, 

Major Cieneral Harkirat Singh 
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Planning Oommiesion 
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£mERj; 

INTRODUCTION 

1.1 Conatruction, both public and pidvate^ aeoeunta for about 
50$ of the tetal outlay in any Plan, Thi quantum of construction has 
been gradually Increasing over the years in ccmsonanee with the 
increasing outlays in each suceessive Flan, Along with the incx^ase 
in volume of construction, costs have been steadily rising. An 
indleation of this can be bad from the ehart at Fig; I which shows 

the trend of the building cost index for Delhi as compered to the cost 
of living inde:^ Although the increase in cost of construction could 
be partly attributed to rise in wages, increase in cost of consti*uction 
materials and rise in transportation costs# etc,, nevertheless it is 
possible to achieve economy consistent with speed and efficiency ard 
all efforts must be made in that direction. The solution to reducing 
construction costs in the face of a rising trend in the cost of living 
and a higher degree of sophistication demanded of the products of 
construction consec^ent to higher standards of living, lies in 
utilizing advances in technology and in adopting modern ma n agement 
techniques. 

1.2 In recent years specific aspects of the process of planning 
and construction in the public sector have been examined by specially 
appointed committees. The committees have made important 
recommendations for changes within the existing framevrark of 
organisations. Even if recommendations of these committees are fully 
implemented, there will still remain a serious lacuna ih Government* s 
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control over construction works being carried cut from public funds, 
and its influence on the construction industry which stands at the 
centre of economic growth, Adhoc efforts to solve particular facets 
are not likely to wholly solve the problem of reducing construction 
costs; the problem will have to be tackled in many directionso The 
process which every project has to londergo before work begins has to 
be speeded up te achieve targets of planned development according to 
schedule* Deliberate efforts will have to be made to develop and 
modernise the Construction Ijidustry & the Construction Materials 
Industries rather than leave these to grow in an unplanned man:Tt\r to 
meet the greatly increased demand, 

1* 3 The Construction Industry meets the requirements of 

Government organisations and the private sector involving a wide 
variety of clients* At present there is no single Government 
organisation which is in a position to influence its performance 
substantially ^nd to assist and promote it or to be able to speak with 
uncfiostinned authority 'xn its behalf and on the wide range cf 
problems • which concern the industry as a whole or to onocairage the 
development of modern techniques and materials with confidence ani 
to ensure proper utilisation of available resources* The scale on 
v;hich modernisation is required is large and the problems involved 
are complex. The use of technical manpower, the communication of 
technical informtitio.u, the collection and utilisation of etatictice, 
the intensification of research and its application, the appUcaticn 
of results of technologicai development which las teen taking place 
"rapidly inr-recent years, ore all dealt with pikce'-meal becaasa-~£» 
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maziy ^o^tboritiios’^ consider themselves entitled to deel vdth these 

natters* The Construction Industry has to be organised so that it 

develops properly and utilises eU aids and services vhich engineering 
at 

nanagement hae^its disposal. 

1*4 Some of the factors vhich contribute towards achieving 

econ<HiQr in construction buve been briefly touched upon in the ensuing 
paragraphs* dibsoc^ient Chapters deal with these and other factcxrs 
in (tetail Tinder the following main headings: 

(a) Preplanning 

(b) Design and other Technological Factors 

(c) Construction Materials 

(d) Business of Constructing 

(e) Administrative and Organisational Factors 

(f) Motivation, Training and Publicity. 

1*5 The greatest scope for economy in construction is at 

the preplanning stage. Every project should be planned as 
completely as possible befcre its execution is begun so that 
essential recuirecients are not over-looked and physical targets 
ars achieved phase ty phase. Preparation of designs in deWil well 
before embarking on construction is vital in order to ensure orderly 
construction and spood/ completion. For this purpose setting up of 
strong and well ec^pped design oj^ices with accent on speoialisatic^, 
at the Centre and in the States, where these do not extet at present, 
is essential. As Goverriment and sem-^Govornoent organisations may 
not be ablo to cope fully with the voluiae of work ojqpectod during 
the Fourth Plan, it is neoessary that consultancy practices are built 



22 


up in the. country, more eepocitUy for works of a special nature, 

Xhe existing building codes and bye^lavs ore outdated and need to 
be Qodifiod, 

!• 6 Although in a large countey like ours standards and 

spocifioations adopted for construction are bouni to vary from 
rogicsi to region, there ehould still be soiie broad guidelines so 
that there ore no wide dispcLrities ix^ st.^dards of accoj^iaodation and 
in facilities provided in sicilar pr^jocts financed fron public 
funds. It is not the intention to curb the iidtiatlvo and 
imagination of engineers and architects directly reopcaisibla for 
carrying out works but to ensure a rcusonablc degree of unifcnalty 
in perfomanoa -stondiirds and ir. cost benefit ratios. Only an 
organisation iv^ving an overall view of construction activities of 
the country cm lay doxm broad policies which will help ©liainat© 
Wiooto and make for efficient utilisation ofi scarce resources both 
material & financial, 

1,7 Introduction of such mechinisfition in cjonctruction 

procesaeo as is noceosory to achieve quality, speed md economy is 
very dosirfiblo. In the case of road work, however, use of 
aBchar4ical oqtiipaont is boconing increasingly important and alaoet 
ineacapablu. 

Construction oquigaent consists broadly of two types viz., 
mobile plant and stetioraary plant. To AoM«rv« sufficiency in their 
production and to reduce. idle- tliae which may bo due to exclusive 
ownership, poor maintenance, or roetrietdons on release of foreign 
excliange for spores/ -standci’disation, according of Idgli priority 
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to indigenous production, und setting up of e<jiipiacnt pools on 
comnorcial lines and on a zonal basis, oach zone being equipped 
ir/ith its own oper:.;tional stuffy rcp.J.r facilities and aodorn oothods 
of Daintenanoe, are essential, 

1*8 i^ality control is rccossary in construction projects of 

any oagnitude and to-be effective, it mst bo systotaatio and 
continuous, Quality rnindedness sliould bo inculcated in staff 
connected t;ith every project. Field laboratories should bo sot up 
at all oajor construction sites, A large organisation should have 
central laboratory which should be assisted by field laboratories, 
Intornixl deportnantal check should oado ayetooatic and rosponeiblo. 
Technical oxacination by on external agency cut across the functions 
of the responsible engineer and underiaxies the authority of the 
responsible head of & departoent, and needs to be done away vdtb, 

1*9 Materials constitute about twe-tbirds of the cost of any 

construction work. Serious siiortcigos are likoly to be faced in the 
Fourth Plan period la respect' of construction materials unless 
appropriate'steps are taken to overccne these shortagosr. For this 
purpose u Building i^atcrrals Ass«jssi::®nt & fevolopniont Coll should..be 
set up in every State , and the Kational Buildings Orgaaisation shaild 
'-act as a coordinating agency and lay dc«m methodology for the purpose. 
1,10 All construction irrospective of its nature is the re^lt 
of efforts of technologistB on the one hand and contr^actors and 
building fiiatoriala industries on the other. These parties have to 
work as a team in joint effort Most of Government contracts ignore 
this aspect and, therefore, threv a dispropertionate -t'liare of the- 
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burden 6f unforeseen expenditure and risks on contractors. lo obtain 
grater’ competition and to drav/-in more qualified technical persons 
towards the construction industry, it is necessary tliat short-tern 
and long-tern measures are adopted to afford financial assistance 
to it as, at present, finance.is obtained by the industry mostly 
from private parties at exorbitant rates of interest* If an 
independent Finaiico Corporation is set up for the purpose, it would 
constitute a suitable long tern moasurOo Contract forms in use at 
present need to be revised so that these embody conditions wfaLoh are 
equitable to both parties. ■ There is also a requirement to prepare 
on All India Standard Schedule of Ratos priced on a zonal basis as 
analyses of construction costs and tbsir comparison are dependent 
mainly on a schedule of rates and there is a large number of these 
at present which give varying descriptions for sinilnr items of work 
qnd var^ng methods of. measureraent resulting in confusion in the 
mind of contractors working for different departments* 

1*11 CohsidorablQ rationalisation of accounting procedures for 
public works is essential so that inter foresee and delays are 
eliminated by modifying out-da tod rules and procedures* Budget 
proceduree need to be modified so that funds ore assured during 
construction to coriforo to pro-planned phases of completion, 

Itli Motivation and incentives should bo provided to get the 
best out of techni,cal personnel engaged on construction projects. 

As these are largely concerned with psychological eed human factors, 
such factors have to be token into account. Incentives present an 
appropriato device through which motivation may be provided but these 
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caiaiot by trhejaeolvea meet the present-day challenges where many 
complex human problems are involved* The present system of 
recruitoont of technologists for construction of projects# on an 
ad-hoc basis# is detrimental to i^crks as apart fS*om creating 
discontentment amon^'st staff# it leads to dissipation of expertise 
biilt-up during the course of construction* Terms and conditions 
of service of technologists working in public works dep?rtraonts and 
public sector undertakings need to be reviewed; pay and status of 
engineers and architects in Class I service should not be lov;er than 
the pay and status of officers belonging to any otter All India 
Service for e<^valent length of service* Formation of an Indian 
Ssrvioe of Stiginoers# which has been agreed to bo set up, should be 
expedited* Suitable awards should be introduced* Fxtreme degree of 
vigilanoo which has been exercised in recent years hy varicus 
agencies is useful to some extent but it results in loss of initiative 
even at senior levels* Review of these measures is# therefore# 
considered essential* 

1*13 Engineers and Architects in Government employment should 
be encouraged to attend refresher courses, advance courses# 
specialised courses# etc. to enable them to keep abreast of 
rapidly developing technology in the field of cojastraction. Trai n i n g 
fadlitioB for construction tradesmen should be expanded* A 
system of certification of skilled tradesmen should be introduced* 

The category of master craftsmen should bo built up* 

It is necessary to bring to the attention of technologists 


1«14 
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iraportant tocimical infonaation and data having, a bearing on 
construction economy, of which a largo volmae is already available 
in the country as a result of past resear dies iond construction 
experience. Tlie 0,, I.S.I,, C.H.&^F.O., Indian Boads Congress 
and other similar organisations should extend their facilities to 
serve as clearing houses for technical information in their 
respective fields. Large engineering project^ should publish detailed 
reports on all matters connected with achiovemsnt of efficiency and 
economy obtained dtrring construction isperations. An independent 
journal on *Snginsexing Construction Economy’ should be started 
1«15 Ihe liational Buildings Organisation is performing certain 
functions at present. It neods to be expanded and made autonomous so 
that it may perform the existing functions more effecldvely and, in 
addition, attend to the various tasks involved in assisting 
Buildings Materials Development & Assessment Cells in States, set up 
Development Croups for repetitive types of works, prepare an All 
India Standard Schedule of liates priced on a zonal or other suitable 
basis, and disseminate technical information to a greater extent. 

1»16 In order to achiovs economy, efficiency and speed 

construction works financed out of public fundsi it is essential, 
that the present system of public \rt>rkc administration be.modified, 

Ihe presdnt system provides for unnecessary checks end restraints 
which lead to lack of faith and confidence and to a marked tendency 
to avoid taking decisions resulting in avoidable delays. It does 
not permit of bold actions and trails of new ideas and scientific 
advances^ Planning and research involve expenditure which may not 
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cJLuojrs produce direct results and these facts baw to be recognised 
and accepted. It should be borne in siind that t35.nor atoendments to 
this or that regulation or recoDaiieadations of a general nature about 
design^ specifications or contracts not make the difference in 
efficiency which is now absolutely essential. Oour approach has to 
be more dynardc and rules and regulations have to be framed with a 
■view ‘to speeding up -the process of arri-ving at decisions. Adec^te 
authority should be given to heads of construction departments to 
discharge their responsibility end the present sys'beih of secretarial 
control should be abolished so that both r rsponsitllity and authority 
may vest in the Head of the technical department and his senior 
technical colleagues. 

1,17 loplenenta'tion of the various measures outlined above 
will be greatly facilitated if a central orgiuaisa-bion is charged with 
the responsibility of prono'ting the Construction Industry gej^rally 
and of carrying out all construction fiiwmced out of public funds 
with the exception of construction relating to Defence, Railways 
and Irrigation & Fqv&r ae these latter organisations are aire*<^ 
suitably equipped for the purpose. The existing Ilinistry of Horka, 
Housing & Supply could be appropriately reorganised and expanded ■k> 
devote itself -to these ta^s. 





Pfi£PLANNING 

S«l. Alter in^^zxioncej due to the urgeiuoy for overall Scoooiaie 
and soelal developoent and the nsoesilt/ to xaake a qul(& start to 
fill the gaj>s in the country* e immediate needa> a lar^ nuaber of 
Angineerlng and Indi-dtrlal projects were started, soxQetiiaes without 
adequate study of the requisite data* In several cases this has Usd 
to dela^d e^cution of the construction phaeSA avoidable ejctra 
e^cpenditure and consequent criticisia. The main cause for such delays 
was that conditions contingent to the fulfilment of a project were 
at varianoe vdth the asstimptlons' on the basis of which the project 
was prepHred. resulting in avoidable altoratlDns in the schemes at late 
stages* 

5 .2 Every project should be examined and planned as completely 
as possible before its execution is begun to ensure that the user 
is not only provided with what is essential but completed phases of 
the project are made over to him in logical sequence., SUoh preplanning 
enables construction agency to organise the work efficiently and 
reduces to a minimum alterations in plans end details, caused by 
indecision and lack of information, 

2.3 Before any scheme is taken in hand, it is necessary to 
visualise all factors which affect construction, operation and 
end-use of the scheme. It is only vath detailed preplanning that 
construction could proceed without unpleasant ^prisesj and correct 
assessment of costs, benefits and time schedules made. Necessity 



for or otherwise of a project is largely governed by its need and 
end«*isQ in the background of the national economy and its planried 
development. But the economic feasibility of a project largely 
influenees this decision. Cost of oonstruction accounts for a major 
share of the capital investment in any project, vhether it is in the 
industrial, irrigation, power or transport sector. Any satjings in 
construction costs would correspondingly reduce the strain on 
resources, will reduce overhead charges and thus will favourably 
influence the cost-benefit ratio. On the other hand any rise in the 
cost of' construction xd.ll end up in disproportionate capital 
expenditure and upset the original cost benefit calculations and the 
economic viability of the project. The importance of studying the 
details of tlie construction aspect of a project is obvious. It 
is,, therefore, necessary to associate the agency for construction of 
the project from the earliest possible sto>go in the process of project 
fonmilation so that this agency may do the necessary preplanning and 
advise the sponsoring authority suitably, 

2,4 fi^nsoring authorities when proposing a project should list 

details of main reauirements and components indicating scope of the 
project. They should also indicate the extent of the bxrden which 
the proposed sctome xd.ll throw on other administrative units in the 
region. Such an action at the preplanning stage xd.ll not only be of 
assistance in 03?pediting work but xd.ll also result in coordination 
t>etween different administrative units in their 

construction activities. For instance, i*oad and rail communications 
are necessary for development-oof a port or installation of.-a steel 



plant and in fact fcj* establiahnent of any industrial complex; These 
modes of communication have to be examined from considerations of 
economical transport of materials to and from the cojaplewand the part 

these ■will play in the development of the region and opening up of the 

•> 

countey, A project of this nature may, fcr purposes of administration, 
fall in t^ jurisdiction of one Ministry but its repercussiofta will 
be felt in other Ministries also and so the letter need to be appraised 
of the project potential and reauirements at an early s4age,' 
Sibssquently, possibilities of estabHshing new centres of trade and 
other aspects may have to be examined by other admlTistrative tinita 

2.5 It is at the preplanning stage that greatest economies in 
construction of projects can be achieved. Deoielon taken at this 
stage will have.a major influence on the overall costs of, projects. 
Subsequent factors such as choice of design, materials, techifl-oues of 
construction etc, will have only a relatively smpH effect in reducing 
the cost of constiuqtion, j^lthough the impcartance*of .preplanriing is 
well-known, it is this phase which generally getja .neglected'in: the 
eagerness to make a quick physical coinmencement of ,proj#cts.^ 

2.6 ajATveys and Data Collection: ^After having established the 
need and end-use of a project the location of-the. project is the next 
step. Before a decision could be arrived at it is necessary, to study 
a number of alternative locations. Although aval lata 11 tr of-raw 
materials, infra-structure and markets for #nd products, are. important 
considerations due weigbtage should be given to the relative costs of 
construction of the project at different alternative location& 
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For tihis purpoao, it is jieoeesary to go tlirough the process of 
fOlX 94 |tionj, luvQstigation and assessiifint of data so that detailed 
studies on relati-ve «Osts san be made. Time taken in making this 
study should be sonsidered well apenli 

^ For large, projects it will be^ssat^ to farry cut field 

lnwstigati«3us and colleltion of proper field data] viai hydrological, 
geological, metereologloal, oHmatalogiial, etC, Soil and sub-strata 
survftys are to be condutted at possible sites for the project, 
d^nultaneouCly, laboratory and field tests are to be undertaken with 
special emphaslfl on foundation studies^ Correct appreciation of field 
data has a gi^at bearing on the choice of the type of construction and 
epeelfications to be adopted as these ultimately influence costs. 

^1 In the case of large hydraulic structures, bridges, port 

and habour constructions, model studies have to be conducted to decide 
upon the fiboiie of site and type of construction. Before any project 
is envisaged, it is important to ensiare that it does nox result in any 
113 effafts on assisting assets. This aspect is particularly important 
in hydyaulio structurea^ It is essential that new projects when 
completed do not create fresh prob3dms like flooding, erosion, silting, 
etc, in other places. At the preplanning stage, Model Studies should 
be conducted to anticipate such difficulties and to adopt suitable 
measures in advance or to change location to another more suitable site, 
2,9 Materials Survey forms another important aspect of preplanning. 

The availability of cheap local constructiomnaterials e,g, stone, sand, 
bricks, timber, etc, is to be studied. Wherever traditional building 
materials are in shcarb supply, the possibLlity-^f utlli8in^_suhstltute 



materials is to be examined. Relative costs of the materials 
obtained :^om different sources will have to be worked out and 
decisions taken with regard to their utilisation from economic and 
technical aspects, 

2.10 For any large scale construction activity it is essential 
to ensure adequate supply of water and power for constructional 
purposes. Detailed investigations in this regard should be conducted 
at the preplanning stage. In certain cases from overall considerations 
of time schedule, it may be necessary, to put up small separate schemes 
ahead of the main water supply or power schemes, to cater for 
constructional requirements. In others, it may be feasible to phase 
completion of main schemes in such a way that earlier phases could, 
when completed, meet constructional needs. It would also bo neooaoary 
to make enquiries from local bodies and from other public utility 
undertakings in the area whether and to what extent they would be able 
to meet the demands of a project from their existing resources or 
from their projected schemes. All.these factors have to be assessed 
to come to an economical solution, Provision of water and electricity 
by a central agency to different construction agencies engaged on a 
project as against each agency establishing its own sources vdll 
normally lower overall construction costs., 

2.11 It has been observed that, in the ultimate analysis, 
transport charges account for a major portion of cost of any commodity. 
If we examine this problem it will be seen that in all activities, 
ranging from production of raw materials to final utilisation of a 
project, cost of transport is substantial. Conducting detailed 
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and comprehensi''/e gtudiejj into the transport problem of production 
units ia, therefore, j^nportant, Ths analysis of .the transport 
problem should also take into account existing and projected 
facilities in the area and exanine their utilisation to the full for 
the project before visualising any.special arrangements. The, problem 
shoulci cover studies of all alternative modes of transport viz, road, 
rail and inland water transport;. Availability of transport facilities 
and their development during period of construction and later for 
moving finished products ‘t»o markets are to be studied.in an integrated 

2,13-. ContinuJ.-|;y i..^ nata Collection and Pre-plannjLng: In pest, 

' collection 

sometimes, dfta^/perttcularly in tho -ase of industrial projects has 

been-cade on an,ad-hoc basis for specific orojects. After the project 

has been finulisod and executed this data is not readily available 

for Use in otlior projects, as agencies for execution often varied, 

Many a time data collection- has boen hurried end tonce ccxild not bo 

exhaustive, A large numoer of ageucicK havo beea". collecting different 

types of data and those r^o .ift eacily available at a central place. 

Data collection, slwuld be contdnaous and .sliould be coorcinatedc •5jch. 

wrva 

data should be stored in a central pla'.o un?.ch should 
reference centre for faturo project^ 

2.13 In 'irrigation rjrd hydro-power projeedis* reJiable and thorough 

iiri’Oi*mi.^tion with regard to hj-crclog;'- olid floodc has to be collected 
before any project is fcrmclatci. gauging sites fi>r measrxri river 
discbaxgc need to bo ostabli.chod at several places. Some of the work 
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ia this reepoct is bein^ carriod out bry States. Soootiiaes data 
collected ^ difforeet staWs with regard to-the saoe. river do not 
agree and u correct assesaaant of the water ^sources bocomea difficult. 
Collection and oompilatioz;k of t^ydrologlccJ. data should be a continuous 
process axid should bo done on un All India basis and should not be 
temlnated even whan there is financial stringency. Qevelopaont of 
water resources of the country should bo envisa/rod oq a river valley 
basis and not restricted to individual States. Fcrmtion of a Central 
Mydrological durvey Qepartoent for the purpose would, thsrefcare, be 
necessary. 

2.14 In sone cases in the past poreporation of feasibility 
reports for projects was started during a Plsn period and in order 
not to loso tlDO in ccmenolng work or obtaining financial assistance 
froQ other countries preplanning ^dies did not receive the attontion 
these deeerve^ Soae of the scnctiooad projects had to be abandoned 
or postponed in consequence while ouhers had to be oompletely 
modified subaec^ently. , 

So avoid such situ; tions from arislnc: it is necessary to 
have continuity in data collection a£>d proplanninc. Sufficient time 
should be allcved for planning effort betvoen ths project forsilatlon 
stage and the beginning of construction work. Tbs effect of this vdll 
be that investigations for many of the projects intended to be taken 
up during a petrtiou^ar Flan will need to be started ftirlod the earlier 
Flan period. 

15 In order that data collection and InvestlgHticos are 
carried out continuously there' should be permanent staff with 
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vdth Qeoo68&ry oqulpoent and transport facialtlos for tULs purpose. A 
now orientation in tMnking in respect of staff rec^uirooents for planning 
is oall^ for in all construction crgani8atioz^d»p(irtQor.t8 of the Centre 
and of the Statoh. Perennont investigations and planning divisions will 
have to be set up in departments wheBOver they do not exist. Moray spent 
on inves'^gatlons and plarining will pay large dividends in reducing cost 
of cons.truotion. Large projects should be planned from the cutset by 
the best available talent and professional expertise so that subseauent 
screening and criticism may not necessitate wholesale changes in 
design and spnaificc.Uon8. 

2.16 PhBalpg » ■ F^/rr'ire;^ Construction of ];rojects should be 

undortoken In phases so that bonofibs accrue from the earliest possible 

stage. Proper phasing is important for utilising trained manpower 

and cquipmont and- for ensuring gradual development. Stage development 

of a generating station, for instunoe, makos gradwil outlays possible. 

In addition it enables utilisation of initial gonerating capacity' of 

tbo station for construction of subsequent phases. Xroinod manpower 

and Qc^ppont of tbo -first phase con advohtagoouely be utilised on 

subsequent phases. Correct phasing of projocts is one of the many 

factors which offoct cost and time schedule. It will not only cut 

costs and prevent unnocossary locking up of capital on items of work 

ahead of need but will enable incroaslng returns to be secured befofe 

the entire project is completed. Studios conducted by tho Comcittoo 

on Plan Projocts have revealed that tlrere is a wide gt-p between 

raising 

coamitDont of. expenditure and /fiodts^a^oS physical assets. Fcr 
instoncOf buildings in rosddontiul colonies are ofton completed, in 



36 


advance of connected eorvicoa with ti® result that these remain 
xmoocuided for a long time resulting in loss of revenue. Proper 
progranoing and progressing of construction activities in pheses have 
to bo done in a scientific manner. 

2*17 Modern methods of programming facilitate ostiBstion of 
tJbe optimum rato of input of various resources via, finan ci a l » 
material* personnel, aachinoe etc. Calculation of the optiiaiEi rate 
of financial input is an important factor and it is essential that 
this rate of input is en^ed» 
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lEsim&AiiD arm ischrqwqic^l factqs^ 

^ 1 Cbd of tbo icii;>ortQnt etagtts for affoctiiig aocutiofigr in • 

projoci is tb» dosign stag* as it le at this stags that all ralatod 
factors aro pieced together and halaeood leading to ewiutioa of a 
final blua>];rintb fixpenditurs could be conaLderubljr reduced by 
ioprovlzxg design components and altering features of a project as 
greater effort on designing Is capable of resulting Ih considerable - 
savings in the total cost of a project, the savings nccre than 
offsetting the increased expenditure on designing. During the last 
two decades considerable technological progress has been made in the 
field of construction engineering. If advantage is be taken of 
results of research and growing experience in the country and abroad 
there should be willingness to adopt nev designs, nev materials and 
new techniques of construction. 

3,2 Preparation of designs in detail well before embarking on 

construction is vital in order to ensure orderly construction, speedy 
completion and avoidance of subseriuent errors. This will also result 
in economy as it will effectively reduce the "time cost** of a project 
in subsequent decision making. Although this aspect may appear to bu 
obvious, it is necessary to mention it, as-often it tends to be 
ignored in practice. 
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3*3 Modern civil engineering construction jobs nre usually a 

comhLnatlon of the systems of the "unique product production" and 
•^ss production" techniques. Maas production jobs consist of 
repetitive items like buildings vhich lend themselves to standardisation 
and establishment of type designs, Unioue product production jobs 
on the otljer hand comprise items like a dam, a pover house, a turbine 
installation or a sky-scraper structure,. Each one of these is of a 
specific type for which establishment of particular design criteria 
can be helpful, flich criteria should demarcate lowest and highest 
limits within which on individual design may be adjusted. This step 
should ensure against encroachment on safety of a structure while 
preventing its cost ITon going up, 

3^4 Design eriteria i In assessing the dead-load portion of 

total load coming on a structure, weight of th5 structure itself may 
account for as much as 75/^ In designing, a clear functional assessment 
and evaluation should help reduce the dead-load to a reasonable figure. 
Par example, allocation of a separate space for storage in buildings 
instead of providing for storage over all floors and designing the 
sections supporting floors accordingly, should reduce sires of these 
sections. Porces coming on a structure,,which are in the na.ture fif 
live-loads, ard traditionally taken as maximum to provide an extra, 
margin of safety, However, in taking combined effects probability 
should not be lost sight of. Far instance in the design of hydro¬ 
electric structures wind and earthquake forces need not be considered 
to act simultaneously. 



3, 5 Ths Indian Standards Institution have standardised 

permLasible safe design stresses far various building materials 
e, g, steel, concrete, timber, etc. Codes ,of Practice for Structural 
Safety of Building Loading Standards, use of structural steel, cold 
forn»d light gauge steel structural members and steel tubes for 
general building construction, plain and reinforced concrete, tiipber, 
etc. have been published by the L S, I, The use of relevant Codes of 
Practice for design of steel beams, plate girders, steel columns 
and struts has been explained in I.SLI. Handbooks Ho. 2 & 3. Various 
Indian Standards and Codes of Practice are being periodically 
reviewed by I SI id.th a view to bringing them in line.vdth modem 
developments in the field of structural engineering. Designs♦illustrating 
standard procedures in the fields not already covered should also 
be brought out by I ST. 

3,6 Designs based on tlie ultimate load theory should lead to 

I 

more economical results. This, however, should be supported by due 
experimentation, testing and standardisation of materials after 
rigorous quality control, 

3, 7 Progressive design practices make use of latest advances 

in science and technology and these should be attempted -vdaerever 
possible. Pre-fabricated construction components, prestressed 
concrete, shell and folded plate type construction, open web girders 
are some examples of developments in construction technology. 

Greater use of these developments and techniaues will result in 
red u c i ng construction costs. The use of welded structures as against 
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the con-ventional riveted type of construction will result in savings 
in steel* For industrial baildings, workshops, etc. portal type 
construction may be adopted in preference to truss and cantilever- 
column -construction. In structures where heavy loads such as those 
due to cranes are not encountered, tubular structures may be adopted, 
based on the Code of Practice fctr use of Steel Tubes in general 
Ixiilding construction. . Adoption of cold formed light gauge steel 
sections in purlins and structures~not subjected to heavy~concantrated 
loads’ may ,be-~considQred. as these result in-reduction, in. weight of 
steel Used. As cold formed light gauge sections are made from thin 
steel strips, it is necessary to give these suitable anti-coirosion 
protection, 

3r^ Considerable advances ha\'e taken place in the science 

of structural analysis and amazingly fast calculating tools are 
available today. Use of Electronic Digital Computer and structural 
models as aids to design are two important examples. As these 
facilities .are now available in places like the Structural Engineering 
Research Centre, Roorkee and some institutions imparting higher 
technical education, design engineers of Government dt., tments and 
other organisations should make use of these to arrive at economical 
designs. 

3,9 Whiere a large area is available for constipction, 

structures tend to be dispersed. At certain stations, multi-storeyed, 
construction could be adopted with advantage instead of ha'ving 

I 

sprawling colonies of single and two storeyeda:*esidential flats. 



By dispersing buildings there is an increase in cost of services 
like roads, water-supply, electricity, plumbing and drains in 
addition to the cost of extra land and expenditure on day-to-day 
working and maintenance. Jlature of foundations, clinnte, availability 
of skilled manpower,' electricity for lighting, for lifts and for other 
purposes, etc. have, however, to be tsiken into considerctlon in 
deciding on the type of construction to,be adopted, 

3.10 Functional importance of.a structure should be adequately 
catered for with an eye on economy. For producing a pleasing 
structure elegance and economy should both be considared, weeding 
out non-essentiala like curves, curved facings, and expensive 
stone settings. Aesthetics though desirable should come out of 

a pleasing combination of the essentials and not by working costly 
fl'iUs into a structure. 

3.11 For any large construction project the importance of 
choosing the most economical solution out of all possible alternatives 
cannot be over-emphasised, ibis will depend on availability of 
necessary data from pre-investigations, large dividends have been 
obtained in the past by adopting this course, 

3.12 In the zeal to economise in cost of construction, 
durability of structures should not be lost eight of,. Construction 
of initially cheap temporary buildings with inferior specifications' 
is nftt the answer to real economy. Temporary buildings are 
uneconomical and wasteful in the long run and should be resorted to 
only whan requirement is for a very limited period and is transient 
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id nature. In addition to being uneconomical, temporary structures 
vdll cause indirect losses due to uncomfortable workihg conditions 
of Users as a result of disturbances or stoppages of operations 
during £requent repairs and renewals. 

3.13 The Fourth Plan envisages a large outlay in road developnent, 
SB-gnifidant economies in road construction costs and maintenance 
expenditure can be achieved by adopting, wherever possible, cheaper . 
scientifically based road construction techniques instead of 
conventional techniques. In accordance with the Government’s 20 years 
Road Development Plan an estimated average thickness of 28 to 30 in. 
has been taken, for all major roads. Out of the 30 in. crust the 
lowest 18 in, could be produced normally with locally available soil, 
compacted at controlled moisture content to a given minimum strength 
in replacement of the much more expensive hard aggregate now in use. 
Further saving could be effected if in the lower part of the 
remaining 12 in, top hard crust the specified stone or brick is 
replaced by local inferior aggregate, soil gravel mixture, soil-cement 
or soil stabilised-With soft aggregates as the case may be. Vdder 
application of iiodem design teciminues in the practice .of-■M'ghwiay-" 
and air field engineering can achieve significant economies in 
construction costs, improved performance of pftv©ia©n4s-,~e-xpand0<^ 
severcioeability and reduced maintenance costs. 

3.14 To derive full benefits from modern design/construction 
techniques, greater adoption of mechanised methods of road construction 
is necesBary. This is essential to cope with modern vehicular loads 
and speeds. This will also enable speedy constniction-tind stricter 
quality control resulting in overall econcmyo 
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3 ,15 Standnrdlfifltlon and Modular Coordination ; Standardisation 

is indispensable for increasing productivity in any industry. Some 
of the direct benefits from standardisation in the construction 
industry are given below:- 

(a) Organised production of construction materials 
ensuring consistency in q\iality and* supply; 

(b) Reduction in variety, sizes and grades of building 
materials and components; 

(c) Development of construction practices by ta3cing 
ad^^tage of experience, technological advancement 
and .availability of newly developed materials; 

(d) Reduction in cost and in waste at site; 

(e) Speedy construction; 

(f) ‘Uniform measurement practices; and 

(g) Facility for training craftsmen, etc. 

Though advantages of standardisation in the field of construction 
were appreciated many years ago, standardisation was co nf i n »d to 
various construction agencies and departments which prepared 
specifications and schedules to suit their individual rociuirements 
and construction practices. In course of time, however, it was 
realised that apart from this departmental standardisation, 
standardisation at the national level was necessary. Accordingly 
under -the auspices of the Indian Standards Institution, standards are 
bein^ formulated covering, inter-alia, specifications for building 
materials, building components and construction plant and eauipment. 
Codes of Practice covering prop)er execution of work, mB.^surement 
practices, sampling and testing procedures, etc. are also being 
evolved. Itorraulation of standards is, however, the first step 
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tov/arda achieving economy, Maxiimm contribution to productivity 
and overall economy from standards evolved at the national level will 
be possible only if Inc3ian Standards and Codes of Practise are 
followed by different construction departments, 

^16 Repetitive items of construction in a work ar© gush 
as could be standardised and/or mass produted. These items form 
about 30^ to 30^ of the eapital invested in a projest, SUoh item# 
include whole units like buildings, residential as well ag non* 
residentLali, workshops and stores structures, I^T^and 1*1^ transmission 
towers^ etc. Standardisation sould be adopted with advantage in 
respect of items like doors, windows, eleetriaal fittings, teiling 
tiles, roofing somponents, small bridge spans, scaffolding, ett. 
Considerable work on standardising steel sections has already- 
been done by the ^ddan Standards Institution. Moreover the I^SI, 
have constituted a number of sub»eonmilttees to deal with standardisation 
of various subjects relating to the field of multi-purpose river valley 
projects, airailar efforts should also be directed in other fields, 

3,17 Further appliention of standardisation in building 
industry is" modular soordination of dimensions. Modular coordination 
is achieved by establishing a common denominator or * module* for 
laying down sizes -’f components. It gives a method by whifh dimensions 
- of building components are determined in such a way that sizes of 
different components are related to each other and are chosen from a 
restricted and limited range of sizes, at the some time alloxdng 
freedom -of ddslgtj. In other words modular- coordination is dimensional 



coordination between various building materials and components. 

This is not a new aoncept. In earlier da7s brick thickness of 3** 
played a significant role in the selection of dimensions for other 
related building components, With, the introduc;tion of hew construction 
materials it became necessary to make an overall assessment of the 
problem with a view to laying down a suitable module. Experience 
gathered by advanced countries was also taken, into account. The 
basic module of 10 centimetres has now been accepted as-the,.standard 
f or purpooaa of aodular-cocrdinationc 

3,lfl The principles of modular cocrdinaticai‘are-covered 
in IS 123^-1958 which deals not only with specified sizes- of~ b u ild i ng 
materials but also with the planning of layout of buildings on the 
basis of modular grid. Dimensions of rooms and storey'-heights shculd 
also be multiples of module. Modular coordination ensures quality, 
speed and economy by the method of mass production; it permits 
profabrication and interchangeability of ports. It cuts down time 
consumed in preparing drawings, reduces construction time and 
provides a rational basis for standardisation of materials by 
manufactiirors. The Indian Standards Institution should be entrusted 
with the task of preparing Indian Str.ndards far commonly used 
construction o6mponents on the basis of modular coordination so that 
this system is adopted all over the country. It is considered that 
Government should make it obligatory for Government Departments and 
Public Sector CndtertakingB to ado^’:- sizes and specifications stipulated 
in relevant Indian Standards ao a ma.tter of course. This will go a 
long way in inducing private builders to do likewise. 
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3,19 . Design OrgAnjantions in Stptea. on Ero.iects and at the Centre :With 

the accent on speed and economy at every stage of development> 
designs cannot be given a different treatment* Improvement in designs 
is a continuous process and can be best achieved through continued 
related research. Design and research are inseparable and sound and 
progressive designing should ensure that design trends are based on 
1 ‘aliablo. research data* competient design organisation in- every field 
of pn a (rfc^^v^ty Rhfiuld keep.iihreast of-developments in 

ecienM--and.-praCtice of- designing,. It-is, therefore^neoeasary-that - 
a>,suitable deeign. organisation be set up in every State.,and for-every 
large project. In addition there should be strong Central Design 
Crganisations vdth-aocent on specialisation. Every design organisation 
should have an architectural vdng which should be closely associated 
with projects from their ini-fciation to completion of construction, 

Cen-bral Design Organisations are intended, to act as consultants to whom 
references may be made by States & Project Authorities for ad-vice and 
guidance* 

3,20 A Design Organisation should have, inter-alia, a Work Study 
Cell* Perspective Planning, Method Analysis, Works Improvement and 
Organisational Studies can all come under the purview of this cell, 

"Work Study Outfit" as a construction facility and as a management 
tool is not adequately appreciated by cons-truction industry. It is 
in essence nothing more than a planning and Research Unit not burdened 
with day -to day design or construction responsitalities. Work Study 
Cell is intended to be continuously re-viewing work areas and operations 
griH to predict with accurate, foreoasts fu-ture -trouble spo-ts and their 
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effect on time aJid cost of construction. Its participation should 
be more in the nature of assistance through * consent' rather than as 
a hindrance through ‘imposition*. 

3,31 Design talent has to be remdted and trained. • All is not 
well in this sphere in the Public Services of the countF 7 today. 
Individuals with very good academic i^cord'and with cutstanding 
professional attainments are no doubt selected after careful scrutiny 
by agencies like.the UPSG but they become frustrated within the 
first few years tSf service and thOTe is a tenden^ among them to 

4 

migrate from one Job to another for personal’betterment and possibly 
also for professional satisfaction. There are-many factors which 
contribute to this state of affolrsw In the limited sphere of designs, 
however, the matter needs* sericus consideration, Frustiration and 
demoralisation of design talent in Government Departments are rather 
conspicuous and this sets in a chain reaction which ultimately leads 
to increased cost of construction, 

3,22 A closer, look at this phenomena will reveal that most 
Government Departments- in course of time become ‘routine’ offices 
lacking vigilance and dynamism. The existing outmoded service 
rules and working conditions are rarely chan^d with changing 
circumstances. The profession will stagnate without incentives for 
outstanding work and penalties for unsatisfactory performance. In 
these days of speclalisation> continuity of personnel is essential 
for progressive designing. While this requirement is being met in 
part by some organisations in the country, interests of personnel 
engaged on design work are not always adequately safeguarfied; 
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ExLetdng ©ervioe conditions should be suitably modified so that 
professional talent is retained in the specialised fa^Q-ds in which 
it is engaged without the interests of individuals being jeopardised, 

3.23 Design ar^nisattons should lay stress on specialisation 
and measures like incentives in the form of extra benefits should 

be taken to attract best brains to sueh arganisation^'^or aohleving 
efficiency and incorporating uptodate techniques in designs* continuity 
of personnel in design organisations is essential. Design talent 
will stay on in the field of design only if effectiire steps are taken 
to ensure that individuals working continuously on design work do 
not lose their chances of promotion by staying in design offices. 
Design engineers should get promotion along with their colleagues 
in the executive fiel<!U Individuals should not be dislodged 
from appointments in design offices at the tin© of promotion because 
of absence of higher posts in such offices. If necessary, higher 
posts may be sanctioned fcr such offices to enable design engineers 
to continue therein, 

3.24 Design engineers should, however, be given suitable 
opportunities to work in the field so that they acquire knowledge 
of practical difficulties which are encountered during construction, 

^ This will give them the required practical experience and enable 
them to foresee constructional difficulties so that suitable 
precoU'td.ons against such difficulties could be taken at the desi^i 
stage. Design engineers may either be attached to constmiction 
units for short periods or be placed in charge of construction for 
suitable periods. Thereafter they should be brought back to design 
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jobs. Design engineers at all levels should be encouraged to visit 
construction sites where construction based on their designs'is in 
progress so that they discuss constructional difficulties with 
field staff and review their own designs and detailing methods. 

3,25 Government Departments and their related construction 
organisations n<a:iiially produce designs in accordance with established 
practices* To mahe a break-through in developing new ideas, it is 
desirable to encourage competitive designing. . In order to motivate 
the spHrit of competition, incentives should be provided to structural 
and architectural talent in the country by arranging competitions 
particularly for designs for large structures, e. g, inul±i storeyed 
buildings, bridges, etc. and for buildings of arepetitiVe nature. 
Proposals incorporating alternatives for technological design and 
construction, use of a variety of new materials and techniques should 
be welcomed from the point of view of ultimate economy, Handson» 
prizes should be awarded for best and economical designs, engineers 
and architects both in Government Departments and in Public Sector 
Undertakings being permitted to participate in these competitions 
and to accept prizes, 

3, 26 Due to the rapid advance in construction technology, it is 

not possible for an individual to keep abreast of modern developments 
in all fields. Specialisation in particular fields has,-therefore, 
become a necessity. Con^lting agencies could advantageiously be 
made use of for designs in specialised fields. Consulting 
organisations have, therefore, to be built up, encouraged and nursed. 
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3*2^ With the experience available in the country, it should 
not be necessary to go in for foreign consultation in the field 
of construction. Foreign consultants are to be engaged only when 
the essential expertise and experience are not available in the 
oomjtryo They should be engaged only \d.th the approval of highest 
technical authority in tlte field in which work is to be executed. 

If employment of foreign consultants becomes imavoidable, they 
should preferably be engaged through Indian consultants and be 
made responsible to them so that the requisite know-how in the 
particular fields is built up in the country. The practice of 
entering into turn key arrangeadntfl with a foreign go^remment or 
firm for design and construction 6f a project or a port thereof, .seme 
components of which could be designed ond/or constructed with 
indigenous talent, should not be permitted as such practice inhibits 
the growth of Indian technology, 

3.28 National Building Code ; Existing P,W. D, and mnicipal codes 
which lay down criteria for design of buildings and other particulars 
for incorporation therein are ou'‘ -dated. In many cases provisions, 
contained in these codes are wasteful as they do not cater for latest 
developments in tto field of building design, construction techniques 
andr-materials. Moreover there is a lack of uniformity among 
various' codes.. With a large building activl'ty on hand, an important 
step towards acbie'ving eccaiomy in construction is the preparation 

of a Na'tional Building Code., 

3.29 The nri-i n aim of the National Building Code is-to promote 
uniform!-tgr of'buildingxegula cions "throughout India,, It stiould 
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form a oomplete document containing regulations which may be 
conveniently adopted or enacted for use by various departments, 
municipal administrations and public bodies. It should lay down 
a set of ndniioim provisions designed to protsot the safety of the 
public with regard to structural sufficiency, fire hazards and 
health aspects of buildings. It should, inter-alia, cover the 
following important aspects? 

(a) Administrative regulations which pertain to the 
efficient and effective application of the Code, 
defining powers.--dutdes-arKil-jeepcnjjLlaJities--of 
those concerned., 

{.h)- DefInitlons of teitas and phrases used Xor-the-purpoaa 
of the Coda to e.isure-3indarsbanding of the intended 
meaning, 

C,c) Bequirements to ensure safety from f^a end tea 1th 
hazards related bo the occupancy and use of buildinga 

(d) General design conditions and procedures and constructlcti 
practices, structural loads, fomidation design and 
construction design practices of reinforced and pre- 
strossed concrebe, structural steel, timber, brickwork, 
masonry, etc,, including permissible stresses, 

(e) Stipulations with regard to choice of type and grade of 
building materials for different locations and mini mm 
standards acceptable from consideration of safety, 
durability and economy, 

(f) .Regulations for air conditioning, heating, ventilating, 

elevator and otter service eouipment so that they 
function efficiently without creating a hazard, 

'v 

(g) Regulations for plumbing laying down size and quality of 
fixtures essential for sewerage, water supply and 
drainage, 

(h) Measures to ensure safety of workers and public during 
constiuction, 

(i) Housing code setting forth basic requirements for all 
types of residential constnicticnc 



3, 30 The Code should inccsrporate latest developments in tte 

fidd of building design, construction techniaues and materials^ 

It should give information with regard to field data as applicable 
to different regions of-fte country. It should serve as a meflium to 
regulate building practices in India and to bring them in conformity 
with relevant standards, specifications and Codes of Practice 
issued, by ISC. It should be so framed as to enable engineers and 
architects to adopt specifications and tsrpes of construction 
economically^ suited to different regions of the country, 

3.31 The Code should be advisory. Its provisions should not be 
mandatary but should serve as a model for adoption by PWDs, local 
bodies and other construction agencies, Ejdsting IWD and Municipal 
Codes could either be replaced by the National Building Code or 
suitably modified to cater for local recuirements in accordance with 
the provisions of the Code, 

3.32 The work of preparing a National Building Code has been 
entrusted to the Indian Standards Institution which has also been 
charged with the responsibility of reviewing the code periodically 
and keeping it upto-date. That way the true national character of 
the Code Td.ll be maintained and strengthened and its development as 
a satisfactory set of desirable building regulations for use by 
Mxinicipalities and other agencies steadily progress. 

3, 33 Building Bve-Laws ; Private building construction in tovms 
and cities constitutes a substantial portion of the building activity 
in the country. This construction is required to, conform to local 
bye—laws which in most cases are out-dated and do nbt take into 
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accouHt latest advances in the field of Gilding materials and 
design, techniques resulting in luieconomical constrviction and waste 
x)€ scarce national resources. . evolve a uniform pattern of 
Uiilding ^e-laws> ISC have published.IS 1256-19 58 (under revision) - 
Oode of^;Building Byelaws •?- which corporations, municipalities, etc. 
'^oiild ado.pt with minor variations to suit local conditions. 

Instances are not lacking where in municipal building bye-laws walls 
constructed with mud mortar and vd.th cement mortar are specified 
to be of the same tj^ckness. To remove such structural anomalies, 
it is necessary, that the ;^andard evolved by I ST-is adopted by all 
“local authorities as the basis for revising their bye-laws. This 
vd.ll result in a considerable saving, 

3* 34- Establishaent of Development Ckoupa ; Public funds are 
at present being utilised on construction by Public Authorities, 
autonomous bodies, quasi-goverdment-undertakings--and various orga¬ 
nisations of Central Ministries and\ of States, besides the Central 
Public Works Departmentj the Military Engineer Services and the 
Railways which are the agencies which normally execute, .works for the 
Civil, Defence and Railway Departments, respectively, . Every agency 
carries out works to its own scales and specifications. To exercise 
uniformity in this-respect with a view to effecting economy, it is 
necessary that certain basic standards of scales and specifications 
are laid down by a Central Orgarisation, These norms should be 
adhered to by construction agencies which utilise public funds unless 
variations are dictated by particular technical reouirements, 

-/- 
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3.35 For reducing buildihg costs, eo'vered space in 
biildings should b© reduced, where possible, vdthout affecting 
functional efficiency. This reduction eannot, however, be effected 
harfSazardly, It requires scientific enquiry into requirements, 
carefuj consideration of activities which axe to take place, the 
manner in which these activities are to be carried out and 
facilities and equipment provided for such activities. It is not 
the work of an engineer or an architect alone but is the combined 
function of a group representing all technological disciplines 
connected with a particular undertaking, 

3.36 Based on the considerations mentioned in the previous 
paragraph, the Committee on Plan Projects have laid down norms and 
space standards for multi^storeyed office buildings, industrial 
estates, higher ^condary schools, hospitals, hostels, etc. 

Similarly a Panel on Health Buildings constituted by the Ministry 
of Works and Housing has fomjulated reports on Primary Health 
Centres, Maternity and Child Welfare Sub«rcentres, Ifrban Health 
Centres and Wstrict T, B, Centres. Those reports should be made 
use of while planning for space, 

3.37 Certain types of buildings are of a repetitive nature 

e, g, housing, schools, hospitals, offices. The National Buildings 
Organisation should establish a Development Group for each of these 
types which would keep user requirements, designs and specifications 
continually under review by experts in these fields. These Groups 
should evolve norms, space standards and layouts and h&lp prepare 
eooiwjaie designs for different regions of the country. 



3, 38 Induirtriallaatlon and Mechamsation t In our country 
where unemployment and under-employment are serious problems, it 
has been the general belief that labour intensive methods rather 
than mechanised methods should yield cheaper products as cost 
labour is low as compared to o-verhead costs of machinea* The 
construction industry has been no exception to this belief, Th*» 
time has, however, now come for re-assessing this opinion in the 
light of requiremtota of economy, speed and quality control so 
that physical targets of construction which may be envisaged in 
future Plans are, achieved efficiently and in time. 

Si K In the country* s efforts to improve the socio-economic 
conditions and the general living standards, speed is an impcxrtant 
factor* Titnely completion of buildings, factories, dams, power 
houses, etc, is a pdre-requisite to smarting subsequent econondo 
& developmental activities as any delays in completion will result 
in delaying commencement of such activj.ties. The pace'Of 
urbanisation consequent on the high rate of growth of urban population 
dictates speedy completion of a large volume of housing, roads: and 
other services, Por the success of the vuriimis schemes fer economic 
development and; improvement of social^^rvices, the gap between 
commencement of- investment_and flow*.of benefits should be as small as 
—possible, ^eedy completion of construction phase wd. 11, therefore, 
contribute towards reducing ’time-cost’ to some extent. 

3,40 Judicious adoption of mechanisation in construction 

can also contribute towards economy, Even-'the cheapest labour 

can be espensive-^heja^employed iruaxcassive quantities, ""It is concedjed 
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that it viU be undesirable to substitute low-wag©- labour by costly 
nachlnery, especially if it requires foreign exchange; but it i» 
equeilly unwise to employ a human chain to carry buckets of material 
for the construction of a roof when a simple rope hoist could 
do the same work at a fraction of the cost, 'Cut arid fit" methods 
increase construction time in projects. ..Delays entail higher 
interest cost on borrowed money, 

3»41 Introduction of mechanised methods to ensure uniform 
quality in construction has become a necessity. In projects 
InTOlving large quantities of eartb-work, concrete wcrk^ steel 
work, etc, quality control cannot be exercd^ed without adopting 
loeohanised methods. In fact in certain fields mechanisation has 
become inevitable. For example, construct!eta of roads and air-fields 
required to withstand modern loads and traffic’is not fbasible without 
use of mechanised equipment. With better quality control, structures 
can be designed with higher vorking stresses and lesser factors of 
safety leading to economy both in use of materio.ls and in cost, 

3.42 Although industrialised methods of luilding have come 
into vogue only during the past two decades, these are rapidly 
gaining popularity in developed countries. Adoption of such methods 
advantageously in a developing country like ours should be given 
serious consideration. The practice of designing each building for 
a specific purpose and constructing it by traditional metho.ds 
involves dolaya Requirements of users may have to be disciplined 
so that buildings conforming to prescribed modules may be accepted. 
Mass production of pre-<Cabricat©d building components such as beams. 



columns# wall panels, floor panels, etc. should be undertaken and 
these should be assembled at site. Installation of services in a 
building can be considerably simplified by making provision for 
these in wall and floor panels at the time of their manufac^O, 

.3,43 Along vdth industrialised methods of biildihg/ mechanisation 

of of materials and components at site should also be 

gradually increased. The present methods of handling Tixiil^ng 
materials by manual labour are often expensive, A judioicus use. of 
derricks, fork lifts, hoists, conveyxsrs, etc, will increase speed 
of construction. Use of tower cranes and climbing cranes would 
bring in considerable savings in construction of tall tuildings, 

3,44 Apart from economy and speed, industrialised methods 
of bu jIdi ng id.ll ensure a higher degree of quality control than is 
possible in the case of insitu type of construction. Productivity 
of labour would be higher as building compononi'3 are mostly 
raauufacturod under controlled factory conditions and not on open 
construction sites. Utilisation of eauipment will be optimised due to 
regular production consequent on a steady demand for thb same product, 

3, 45 Indigenou.s nroduction of ^constructeLon plant and machinery ; In 
the course of construction of various projects during the last 15 years 
there has been a gradual shift towards adoption of mechanised methods 
of construction. There has, therefore, been an evergrowing demand 
for different types of plant and machinery for the construction of roads 
buildings, hydro-electiio projects, factories, industriai plants, 
ports and harbours, etc. Equipment in demand consists broadly of two 
types viz>, mobile plant and stationery plant. The most commonly 
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Used items are: 

(a) Earth moving maohinea namely crawiar tractors with ImH 
tadrfA dozer attacmonts, motorised aiwi drawn scrapers, 
dumpers, motor graders, front and loaders, excavators 
including different attachments, etc^ 

(b) Conci-ete batching ai^ mixing plant^ aggregate aiwi sand 
manufactiiring plants equipment for placing concrete, etc* 

(c) Air compressors, compressed air equipment for foundation 
exoavation, qu^i-ryii'g; tunnoll-.jig- mining,' eta, 

(d) Pumps, d£n;atcring equipment and cthsr related items* 

(e) Transportation and bauUng equipment such as ropeways, etc, 

(f) Road making and aljaed macbliier;^ 

(g) ihrsdging equipiaent- 

3b 46 In the past various u.-«rs cT oonekruetdon oquipment 
have been obtaining their requirements from ebroaiil Equipment has 
been imported mainly,'- from USl, 15', Vo at a'lfl East European countries^ 

US® and Japan, to dirficultie-s in getting foreign exchange 

and with a view to achievinp; soif-reJienco in the manufacture of 
construction equipfe©nt in ths coent'-y, oiforts ^vc alaec .«'7 been 
made to start indigenous pi odu<;i3.oi) of dlfftjrent itc-mn. liemfacture 
of excavators has already boijn undertaken b^th in t/B public and* 
private sectors, Ebtrat r.ojrt.hmovors havo stccrted production 

of motorised scrapers, dun pels, grader*^, In the public sedtOTc 
Along with major atoms of enuiumert, iik’i.Tr.c.cus manufacture oiT 
components and. acoessorioo be-a also toco H. sfi u.p, Xbess include 
drawn scrapers., bull-doze..* ittoch!icr.tsx an^dnoR s-iitaole for use in 
different machines, inrck parte ard trao" tornpenonto. etc. Thus 
definite steps -have aireaJy ieoi' ra^on k., tie dii-ection of indigencras 


/ 



maJJufacture, High priority should, hcweTrer, be accorded to indigenous 
manufacture of the remaining types of equipment# 
a, 47 ' Indigenous pioduction of construction e<^pmeat like 

pumps and dewatering ecpuipment, air oomFreasore and pneumatic 
equipnent, concrete mijtsrs, stone crushers, etc. may be regarded as 
adequate.except for certain specialised items of high capacity. 

Kith regal dr to spe clalieed categories of road making 

j 

oaohiaary like-jrcrta:vat<n^ griitsr-s^ preasure -4i stgd.batfirsy-^^5Qaegb 
and lima -spreaders, etc, the-Vorking (kyjup-of~i±e~E2anniiig“ 

Dommissim for ^oientj f1.,o-^Raseaiv:ih-bas-^re<ycmroflodfidHibaj;--the^^ 
fioad BsflGarch Institu-te in conjuncyticm with Central'Mechanical Engi¬ 
neering Research institu-te evolve suitable designs^and produce-proto¬ 
types for -trials so that working drawings may 136 turned over to 
(TPgnnjBftd i ntiiiq-hTHflq for ths manufacturo of these items. This is 
a step in the right direc-tion and similar ac-bion may be taken - 
for o-bher i-bems of construc-tion equipment also, Facilities alreac^y 
available with arganisationB like Hea-vy Engineering Carper ati on, 
Kanchi, should be used for design and oanufac-ture of heavy equipment. 
Long term planning of requi,rements of ad.iitional construction equip¬ 
ment and spare parts, for ■vario’’.6 items of work to be carried out, 
should be done taking 34»to account quan-tities of wcu'k "bo be done, 
targets to be met, etc,- and equipment a-Tailableo 
3,49 ' St.,-r^nd^rdlaa.tion of E-^uti»rent < As pointed out-eerller 

the various types of construebion equipment available in. the country 
at present ha-ve been imparted mainly from USl, UK, East and West 
European coun-brles, US2i and Japan. Different construction agencies 
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have procured equipment of different maJces, irodels and sizes vith 
the result that it is not possible at the moment to provide spore 
parts easily for all these machines. For indigenous production it 
is necessary to assess the Yarious broad categories of equipment 
required for the construction industry and other industries like 
open cast mining^ eto.vhe3:e similar types of equipment are used 
so that a limited numbtfs of suitable makes and sizes of uJifferent 
machines nay be standardisedo A proper eoardlmtion in this 
regard is ^essential to ajvoid proliferation of makes and sizes. 
Standardisation will facilitate starting up of ancillary-'industrles 
for manufacture of components, iilte^'chaxigeabllity of parts and 
speediOT training of operatorsc 

3.50 aiyra mrts and policy regarding their import: For 
equipment manufactured indigenously,, there have bten diffiwilties 
in obtaining, even initially, required spai'e parts as these have 
not been covered by foreign exchange sanctioned under ii^distrial 
licences issued to manufacturers of equipment. In the case of 
wholly imported equipment, initial requirements of spare parts 
should be permitted to be purchased with such equipment. Alter¬ 
natively, autharised dealers should be permitted to import these 
parts against their own.foreign exchange quota upto certain 
percoutage of the value of each machine. This percentage may be 
suitably reduced after taking into account those items of spjare 
ports which are manufactured indigenously^ 

3, 51 It is understood that in the past users had diificulty 
in obtaining spare ports for impjcrted earthmovij^ equipment. It 
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ia reooaB6Diied that aultable irooeduros should be rvol'Tod so that 
better avallubilll^ o£ jspare parts and conadquant better afCio^ftncj 
ia the use of equipmeut ma/ be aohie^ned. 

3.52 ^intjtnunAft ^ To obtain nm d mm offloienoj 

from oonstruotion maehinary, it is necessary to adopt nodern methods 
of proTQixtiw naintexumoe, regular servicing at appropriate intervals 
and pronqpt repairs 1 nohidlng provisioning of suitahla spares , to 
replose brokao-doim or defective ports. S yst d ^tl e eoBycaient 
exafaange programDe should also be introduoed in all sectors to 
iaproer-votidng-of mgchlnoe. Ccayqnant exeboi^ progranae^ll be 
feasible only if typiee ax>d aiaes of different oonstruotion pOant and 
machinery are standardised. 

Sk 53 Oata should be collected continuously on health and 
efficient of eorth-ctoving and oonstructim equipnent employed on 
voricus projects ultb a view to enforcing suitable perf 9 manoe 
standards* for example, in the Irrigation & Power sector, statements 
of health and efficiency of equlpoent ore prepared based on equipasnt 
vcrhing two shifts and for 2500 working hours of a machins in a year. 
This will Improve standards of op}eratioo and ensure better 
avoilahilitijr of machines. 

3.54 Pools i In the public sector, at tbs time 

of oonizienoeasnt of projoots, nsif ec^poent is noraally'purchased and 
is often retained oven after complstion of construction. Instead of 
allowing coomon categories of equipment to bo built up with indlvidkul 
users, it is deslrahle to pool such Squipoent on a zonal bcsiiw The 
country should bo divided into suite bio aonos and common categories 



62 


o£ Q^aL p ao n t i*oquj.red Sar di££dr€mt projects or orgarisetiods 
in a particulcx zcaio should hecomo part of an fij^posnt Pool to bo set 
up for that zonoo The Pool should be run on connorcial linos and 
equipment issued to different works on a rental basis. Ch completion 
of its work on a project, thc^ item of onuipment • should bo returned 
to tbo Pool. This ijlll pro'vent machines from l^ing idle in.cez'tain 
projects when there may be need for their use on other projoctsw 
fivery fiejuipment Pool should bo O(juippod with its own ade^^te ly 
trained op>erational staff and proper repair and mr-lntenanoo 
f ooi l ltios so that maintenance is fully taken care of. When special 
kinds of oquipoont oro requirod for a purtlcular projeetji such 
Oquippent may be. directly procured and net owned by that project, 
organisation. Squipment Pools should, bo pri&orily intended to cater 
to the, needs of construction works financed from public fUnda. Ihers 
should, however, be no election tx^ equipment being hired to private 
agencies if it could be 6 pc 2 red. 

3i 55 Quality Control ? Quality control is essential in construction 
projects of any magnitude. To be effective, quality control should be 

conti nuo us for thp duraui.on of a project and shpuld be organised in s.' 

' ‘ ^ - c- ■. 

systematic manner. Quality is a function of many charactoristics 

■ . - ■ ' < 

and depemds on ne.terials, machinea, methods'non. Quality control 

...aU8t,-.thorefore> aim at controlling all-tbeBd el^monts^ dastalned 
effort is necessary at etll stages to koop a careful watch on supply 
of materiuls, placing of aatQria.ls, finishes, etc. -.in fact over all 
operations at source of manufacture of mtorials and at site of work. 
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(joality oontirol it intecdod to prevent pocar cuaSltg^ gotting into 
tbo werk rutber than to coxioct poor equality after a oonstruetion 
or a pert of it has hoen cooplu ^d. 

^ 56 For ergasising cpiaHty control, (^lity irind s dn ess has 

to be inouloatod in staff eonnocted with a iroject. Unloss every 

oecibcr of an arganisution takas pride in his werky it is not possible 

» 

to aohiovs a sWiaard which xs really good. 

9 

^57 All patenaia ba contanuslly ebseked at source of 

su ply anyor at site of work, as practicahle. This is essential to 
ensure that of cozroct quality are permitted to be incorporated 

in work. I^esent taethods of visual inspection and dimnsionsl check are 
not sdoqfaate for acceptance and assessment of quality of materials and 
woxtaaenshls^ Specialised laboratories will be necessary to carry cut 
proper bbeck and adequately trai 2 aod stoff viiU be lacuiivd foo. the purposeb 
^58 In fill majer construction Jobs, field laboratorleo s h oul d 
be set up to conduct systsiaatxc and continuous xnspsetion and check 
quality of eind vorkmanshipw Theoo field labori.tcirxe 0 should 

be staffed by righ-* t^v- -- Shapliog for testing purposes 

sbottld be carefully done, 

3^59 CoDstruoticat Engineer should be acsisced by normal 
supervisory stoff and by fiold ioboratory staff. Aiperviscry staff 
phniiirt bs diaoinct and separut-J from j.ibcr’atcry staffs These tvo 
colls should be aosignod distinct specified roles and their 
respensihLlities be luid ucitfn Ultimately Construction 

iingiiseer'must remain responsible for the job, PioM laboratory staff 
should be under adtnsistrative ocatrol of Censtruction fingizieer bit 
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taolyiiflatly ifidopeudeuit o£ bxn and rospoD«iblo only to « control 
cutbority (i^ojoot HaaVChLef fingixieer). This \illl en«ur« 
xJxUipendeQoo or action of laboratory crtaff and prop«r control a« axty 
tende n c y to oxecuto bad work will be curbed by tbe ojdLstonce of 
laboratory staff, corrective action boing tc>k&n by Coze truction Siglneer 
Xbere will be dereliction of duty on tbe port of Gonatiraction Engineer 
if be ignorea data furciahod by laboratory ataff. 

SI 60 In a large orgamaation there should be a central labor->tory 

vhioh should be aaaiated by field laboratcdiea and ahcul4 exercise 
control over the latter* 

3*61 Fiold laberatorloa and control laboratory should bo provided 
with specialiaed e<jiLpaent for saapling, Inepoetion and testing of 
various construction oatorlala end finished prodneta* Ajlscjuately 
trained staff for handling thio eq poen and carrying out tests 
should be providod* 

Xf ^ ftQntrnf!fa>r? ia employed on a large work, he will have 

his own fiold laDor^tory* rnpnr^nnrr^aT TrfTfl 

contractor* s field labcTctary should liaise with each other. 

Construction Engineer tdang final docislons. Vhero respensibility for 

rests 

evo ving a particular design rftft^fa^vith the contractor, ho will 
naturally obtain approvtj. vf Construction Engmoei-to-ths design which 
propeseu trrriTlrpti so thet it xs suitable and in 
accordance with contract rs^^uireQBnt& 

2^ 3 On a compt ratively snail work whoro a contractor has no field 
laboratory of his own, there should be no hositation in'associatlQg the 
contractor with dopcxtoontal field laboratory, administrative control 
of the laboratory being vested in Construction Engineer* 
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CHAPTER IV 

OONgERCOTIQN MlTEKIALS 

4»1 Ih ooQfitruction works materials generally 

about two thirds of the total cost of ooastruction. Along with 
the Increasing outlays in successive Plans, the quantum of Investment 
in oonstrucrtioQ has also been growing steadily. This ias resulted 
In an increasing demand for construction materials ];rodieed by 
organised industries and for local materials. There has been a 
rapid increase in costs of materials during the last two decades and 
this has resulted in a marked rise in the building cost index The 
rise in the cost of cement and in the cost of steel, from 1949 
to 1968, is shown in the graphs at figures 8 and S. Although ths^i 
has been a slackening of economic tempo in the country during the 
past two years and demand for cccstruction materials has 
decreased in consequence, their prices have not come down. With 
the launching of the FourthTIve Thai' Plan, It is expected that the 
tempo of oonstrucUcn: in. the country, will pick, up again, resulting 
in an increase in demand.for mateiials, Jf in th|e background, of a 
sharp, rlj^ng trend, in prloee, the demand for building; materials, alsP 
inoreasets,. prioee may further rlae-diapropcqrtionately refuj-tt-ng. in 
higher copt of construction. To, prevent such a situatipn from 
arising and . to stabilise pocioes, it is aesentioi that adequate 
/Upply oj.bui l di n g materials at..reasonable rates is ensured at all 
main oentree of construction activity. Unless prices of matig^^ ore 
kept uj^der check, much headway in aehipvlng economy in. construction 
eosts-may not he made. 


/ 
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^2 IXiring the £lrst^two Fluac tb» 3aw of mpply ^nd dwoEind 

and the Ixitariiusio flexibLlltj of hoildlng materiala Izidiurtxlea to 
adjugt production to inoreoalng dmauda had helped to tide over 
dl£fiaultio& During the Third Plan, hewevar, shartoge of 
conetruotlcQ isaterlale of reoulred c^JoJlV vaa one of the impoortant 
eaucea of ahcrt^falls In targeta. f If another d.mi.lnr altuatLon 
la to he avoided, eerlaua atiention haa to he paid to oorefulDj' 
atfseaaSJOg the recjolreoenta oi build) z>g mterlala and ™irtpg detailed 
plane for their Inereaaed producdiloin ox^ di^trlhuilon« 'DeUherate 
efforta have to he maoe to estahUah new uMta to produiee additional 
materiala on more aclentlfle and rational line a a * olao to develop 
alternative mteriala fktiiijlng :)nduatrial and agricultural veatea 
vherevsr poaeihle. Development of ocoatructicn Toaterlola £>. m vaate 
produeta of induetry and asricultuac ’jould in addition oontrihute 
towarda development of the national eoonenye 
S Before 

preparing any programno for production of*'ailding naberlala 
in vorlcua reglona of the country. It *.s mpertant to know hofhre-bend 
the poeelhle nature and extent of ponatru^ticnal aotivitLea that 
would o!riae looationp-wiaew Thia ney not he idadhle mileae a 
Fhyaieal Plan for national de-vj^ilopment la prepared concurrently with 
the fonnulation of Se'’toraL ^jan. Ohl;/ wxwa t* h&lp of a Phyiloel 

I 

Plan, would it he poeaible to locate fut’oro oent'ea of oonatruational 
activities and carry out asseaament of rccu-lrcments of neteriole 
via-a-via local roaoureeat It ic also Irpcrtant Vo work oat 
economiarti of prodjiction of locql. materiala wl,tn the help of field 


€9 


fiwrveya* Although efforts have been made in the past tS calculate 
overall demands of important construction materials Hloe steel and 
cement, attention has seldom been paid to production of local 
building materials rrhloh aocount for a siguifloant share of the 
total cost of any construction. 

% 4 Work in connection vith assessment cmd' development of 
ccaistruotion materials vill necessarily have-to be done at thS 
State level as it involves a knowledge of detailed Pi^jnstcal Planp 
of development region-wise and conducting of field surveys to 
locate existing and potential sites for development of materials. 

A Building Materials Aasessment and Development Cell should therefore 
be set up in every State to undertake this task. National 
Buildings Organisation should act as a coordinating agency. The 
Building Materials Assessment & Development Cell in every ^ate 

-1 

should get in touch with various construction agencies ^ch as CPWD, 
Railways, M.E,S,, State P.W.Ds and other local construotion agencies, 
both in the Riblic Sector and in the Private Sector, fcr assessing 
rec|ulrements of building materials for the State as a whole location- 
wise and for development of sources of supply of materials for which 
demand is expected to be in excess of^supply, Tlie role of this cell 
should include development-^f both traditional and n^ materials 
which moke for economy. Detailed methodology should be prepared by 
N,R,-CL so that these cells in different States carry out the ta^ on a 
uniform basis subject to minor local raodiflcations, 

^5 Every State should be divided into important donstaniction 

centres* aft^* taking in1» nouaideratlon volume of construction 

r 

/ 

r My • 
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acffeiidtcr in different looalitlos, whloh is dependent on -the proposed 
Physical Plan of development and availahility of biilding materials, 
lata in respect of supply position of materials should he oolleoted 
by field surveys with the assistanoe of State Sbatlstioal Organisation, 
Gaps betTiKJOn supply and demand should then 'be worked cut for 
different regicus of the State, 

4«i9 In assessing reqtdrementsj^ tw types of situations may 

arise; establishiient of centres of regular demand where demcuid 

is likely to increase with passage of time and areas of sporadic 
demand where demands may be ereated due to concentrated construction 
activity. In both eases; information with regofd to future 
requirements should be made avtdlable to interested manufacturers 
well in advance, 

issessmsnt and Development Cell should have the 
necessary authority to effectively encourage development of tuilding 
materials industries and to recommend setting up of new production 
units in public sector , in ease private sector is unable to meet 
demand. It should also have the authority to provide rst^site 
facilities to entrepreneurs, 

4*8 ftrioka : The clay brick is the most ccmmonly used building 

material in most ports of the country. The small scale bride 
industry has the capacity and flexibility to adjust production to 
meet demand but when demand is large and sudden, prices go up and 
quality deteriorates considerably, land Frlees around Mg cities 
are rising sharply and this is reflected in the un^ly ‘high prices 
of tricks. There is, therefore, an urgent need to acquire and 
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earmark appropiriate areas of land around such towns for bndc rtaking» 
States should cond ct surveys to locate pnd determine suitable 
deposits of soils for brick nrking and earmark sites for this 
purpose in the Master Plans for urban localities, 

4^9 * The present methods of manufacture of bracks have a large 

scope for improvement in the practice of xdnning clay, moulding and 
firing, Bitensification of research m these fields to evolve^. 
more efficient methods and an improved design of the Byll' &-kiln 
should be taken up, Sitroducgion of mechani**ed and semi^nechanised- 
brick plants at this juncture is desirable to produce bricks of good 
quality at a reasonable price. Production of high quality bricks 
by such plants will result in over-'ll economy as thickness of*brick 
walls could be reducea to correspoad to the strenc^th of such bricks. 
Mother advantage of mechanised plants is that a lafge variety of 
structural clay products can be produced by them e, g, perforated and 
hollow bricks, facing bricks, heav duty bricks, sewer bricks, peving 
bricks, bricks for industrial flocjrs and perforated tiles, 

4,10 The present policy of issuing •'hort term licences to brick 
manufacturers deter them ftom investing CE^ital and adopting modem 
techniques. The licencing and pricing policy of Government should 
be worked out on a long term basis to permit continuity of manufacture, 
^ Ti It will be adventageBOUs to have price control on bricks ^nd 
to this end an equitable method of fixing fair prices of bricks 
linked to prices of co*!, labour and lan^laAd rents should be laid 
down, Caredit facilities to brick and tile manufacturers on ea$y teim 
will induce new entrepreneurs not only to enter the field and increase 
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output tut also to offer their products at competitiv© ratea 

4.12 Timber t Timber is one of the important construoticffl 
materials used for a variety of puTposea During the ^obnd World 
War and the period which followed, there has been a rapid Increase 
in the demand for construction timber with the result that forest 
resources of the country are gradually getting depleted. There is 
also considerable wa,stage of timber in the process of extraction, 
conversion and fabrication, ■ If timber famine in the near i^ture is 
to be avoided, it is essential that urgent steps are taken to 
achieve masiinum efficiency in its utilisation, 

4.13 ■ Planning of a proper timber utilisation programme is not 
possible without adequate statistics of supply and demand. There is 

a lack of comprehensive and dependable statistics abcut the availability 
■of construction timber of various categories vis-a-vis the present and 
fu'fcure requirements of different wood using industries. Steps should 
be token to collect regularly, accurate and detailed statistics of 
output of construction timber and trends of future jffodudtion and 
demand, forms in which Forest Departments record removals of wood from 
forests should be suitably modified to give suffideiit details so that 
proportions of timber available for various uses may be ascertained, 

4,14 Proper utilisation of availsble timber resources by 
efficient methods of extraction is the first step towards bridging the 
gap between supply and demand. Efficient and modern methods of 
foiling, logging, storage, con'version and transport ha've to be given 
priority. For gelling trees, cleaning boles and shapings them into 
logs, scfuares or sleepers, coun'try axes, bill hooks, levers, wedges. 
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etc* are uaad* Tl^se tools are not 'rery efficient; their use entelle 
nuch effort and aloo resnlta in heavy wastage of timber^ Modem 
metlAds jaf logging using i o pr o ved basic logging tools end loeohaniMd 
ecjaipcent for esqpioltation shculd be increcuelngiy adopted by all 
Forest Departments. 

4^ 15 ^ Bfery Forest Department sbo-ild have a qualified gging 
f yfjfift’i* to train forest personnel incharge of depasTtmental operations 
and also oontraotors* men. In felling^ fashioning and exti*«cticn of 
timber. These Lo gg lng-Qtfleers"shruald give deoonstratians-'and-'eonduc. 

■ MinQ. t(nd,^rt O|<t~-^!>tudia^_tQ-dQtarTTrLao--<^nnpQratd:ve^ fufest 

-tools-and eqtiipoient. 

^16 To make available improved basic logging tools and 
equipment it a reasonable cost and to save foflreign^xoharge,^,43overnmsniL-- 
8hoald~%i]oe-up their manuTactore in the countxy. 

17 Methods of sale of timber trees to contractors ly Forest 
Departments should be suitably modified to permit their sale in 
bigger lots and for longer periods so that operaticais may be 
mechanised. Such an arrangement will enoourage contractors to invest 
in modern logging tools and transport ecuipoent and induce them to 
coxistruct paths a»Td roads to facilitate transportation of timber 
by mechanical means. 

4*lfl The remote, so far unerploited or partially eaqploited, 
fir and speruoe forests in the Himalayas, teak and sal forests in 
Dandakaraziya and misled forests in Vlbstem Ghats should be opened 
ityfca up to permit economic narvesting oT available 'kimber. 



4* is So far It has been the practice of ■various construction 
agencies in the ccun‘ta*y to specify use of -traditional specios of 
timber like teak, sal and deodar for construction purposes. As 
these species of tirabei' ai'e gauting depieoad, it is essential ttat 
the large <|uanttty of secondary species of timber available in the 
coimtry should be made use of» There are so-veral species of secondasy 
timbers which may be used for ccnstruotion purposes after being 
given suitable seasoning and preservative is’eatGente 

A- list giving strength characteristics and other proparties 
of common commercial timbers in India anu x-ecommendati-ons for substitu-tes 
for teak and ail for building construction after gi’'djig them scdtable 
seasoning and preservative treatment is gi•^?en in Appendir-B, 

4.20 If secondary species of timber rre properly reasoned, 
given appropriate preservative troatmont and markoted in.standard 
sizes and quality with certified markings indicating spccxes it ■will, 
help to a largo extdnt in inc'caring avnllabilivv of confit'^uctlon 
timber. This vdll also relieve the ps-'essuro on r.ho donand for 
tradi’fcional species which would conbribate tovards stabtiising pri ^r.ri, 

4.21 There Is a need to edacat;'' ccnsu.'vers .a.nouu claooicittcva on.'}, 
availability of cjocondary specxer of c.imber in yfirioixi parts of tho 
coimtry, A thorough scrutimy of specifxcauions a-Jcp.’ced by vai’Lcus 
construction agencies is called for s':: nihat th; oiluatiojis in which 
secondary species of reasomblo qualitj cx-uld le n®.?! are octogoeir^ifxd. 

The present .unnecessary rigid speoiiioatif.ns i'og;irdtng rp.oc'oi:? £ind 
quality should, therefore, bo revisod.. Altliough, nb? Indian 
Institu-bion have already breaght csct IS i33i.-a.S58 layin.g down 
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standard cut sizes of timber, adoption of this standard ly the 
timber industry has not made much progress. To avoid wastage 
during the process of conversion, users should be impressed upon to 
adopt these standord sizes to the greatest possible extent* 

4.22 & far short length timbers have not been used on a large 
scale for structural purposes. Nail jointed timber trusses of 
different types and varying spans, laminated timber beams, portal 
SraxoBB, timber bridges and timber electric poles are examples of the 
use of short length timbers« Designs of various such structures 
utdli^ng T dimensioned stock, secondary species and inexpjensive 
joints have been evolved by the Forest Kesearoh Institute, Dehra Dun, 
These should be widely publicised and adopted wherever practicable, 

4.23 The State Governments and Uhion Territories should 
encourage setting up of sawHidil»-oum-wood wcrkshopjs which should 
have fi ll facilities for sawing wood into standard sizes, seasoning 
and preseirvation plants^ and workshop facilities to produce standard 
pre-fabrioated components like doors, windows, trusaes, etc, SUch 
integrated wood utilisation centres would pave the way to achieving 
economy in the utilisation of timber, 

% 24 Another step towards efficient utilisation of Aimber is 

to convert waste timber into timber products like fibre boards and 
pjarticle boards* Plants with an installed capacity to produce 
45,000 tons of particle boards have already been set up in the 
country. Unfortunately these plants are working to a fraction of 
tte installed capacity due to lack of demand for these baords. The 
reluctance on the part of construction departments and the construction 
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industry to use portiele boards Is due to the fact that cost of 

these bMTds is ULghsr in comparison vlth that of timber of 
«» 

•qpiivalsnt kLzo and quality. The main reason for the higher 

•T • 

cost of Particle bouxde lu um incLoence of excise duty on sTzithetio 
resins roc^iirod in its manufacture. Modification of the tax 
structure in respect of bhesi synthetic irairr resins is necessary to 
bring down the selling priJso of p£srti''le boards. It it in the 
national interest to popularise use of particle boards in lieu cC 
timber in order to preserve farest ■'^sources of the country, 

4- 25 Railways use a large cja-intity or iambei in the form of 
wood sleepers oT'^ also in'the constriction of wagons. Although 
metallic sleepers are gradually-replacing timber sleeperp in many 
locationsy the demand for timber sleepers is btlU very high, limber 
sleepers should be substituted by prebtrfessed concrete sleepers on 
a large scale except where timber bleepers ore constdored’ineaoapar Te 
viz, track circuited sections^ new embankment'’, o+,c, Sibstitu Ion of 
timber sleepers by prestressed concrete sleopors wi^lX re.lease a large 
(Quantity of r-'mbei* for const-uct'on pnrpcscA Sea,.onei and .x’^ot-'d 
secondary species of timber rr alrradj boxng uiuop^ed for ’.’agon 
ccnstruction, Ii this typa of c,aasxrtct,.oi Incrf-.EJ.np uco should bi 
made of sabstiiute matorxals for timber^ 

it Zb CUorrled Mtiter,. al w; wuam.e'l mater mix commoxily i^eed in 
Construction laduotry are (a) 3+cne for rxc'~rT~~ aUv. road (b; Stc’^ 

metal for road work, (c) Ccarrjc •’'-one aggrrg.-uo < fo,’ ccnc'cm ’-ork, and 
(<}) Sand for concrete weak and mortar roruired “or masojury, bricl: wcrlr 
and for plastoring. On t nabls of very rcragb Cxtamates, ctc' annual 
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re^piirement of stone aggregates for sonorete vrork alone is of the 
order of 30 ndllion 013 , 0 , The ai^ual requirements of IbaTse dnd fine 
sand are of the carder of 20 and 30 million eu,iB, reBped4ively, '' There 

is a need to make a fair assessment of fdroiJnements of Soarse and fine 

• . / • 

aggregates for every region in the countt^ The Bdildihg Materials 
Assessment & Development dells mentioned in paragraph \ ^ should take 
up the task of estimating these rec^irimtnts on a yearly hasia 
4»27 - Prices of stone aggregates have been going upi. One of the 

Important factors inhibiting increased production is the ^terms on 
which land is leased for qyarrylng purposes. Leiise is at present 
granted for a period of about 5 years. This period is too small 
to warrant mechanisation of quarrying methods and construction of 
pucca roads to quarries to facilitate transport. The lease should be 
for a minimum period of, say, 10 years with possihUlties of extension 
upto, sayi 20 yenrsi Royalty and tax structure of the industry also 
yiiii Uj p i iH i re^(ulre study and rationalisation. These steps are necessary 
for continuity of production to be maintained. Celling prices 
should be fixed by local authorities to ensure economy and to 
prevent monopxDliea, 

4^28 Stone aggregate for cons'ttj^ction purpose's is largely 

quarried by manual labour. This is a costly process and keeps 
output low. For increasing productivity in the field of quarried 
materials, modernisation and greq,*^ mechanisation have to be adopted. , 
at various stages of production,! Efficient methods of mechanised 
drilling, blasting, handling, c^veying to crusher, csrusbing, 
screening and transport to site have to be introduced. Provision 
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of adecjjate eptires and asrvleing facilities should also go side 
bgr side with mechanisation to prevent idle tin© due to treat-down 
of maddii-js, 

4,20 A a the stcnj ^^.dwcLiy id oapdtol intensive, 

it needs the assistance of instituticaaal finance, 

4,30 Construction of pucca roads to mjcr puarries should also 
bo undertaken- Tins is essential to ensure supply of aggregates 
iSrom (^larries in all seasons of "che year be'*ides bringing down 
cost of ^-nterials oue to freer movement, Tx© use of tipper trucks 
fop transport should be considored duerevei feasible to reduce the 
cost of handiiac 

^ 31 fisaenting Materj-aiat Cementing materials form one of the 

basic items reruired an any cQn8truci.^on activity, imring the 

various cementing materials ordinary Portland eenent is ths item 

which is most popSlar In tl^e count ’y. Towards the end of the Third 

Plan considerable shortage of o^'dinary Portland cement was felt bu -3 

duo to the Bubpecjuont ini«*eased tJapncifey in the ^nductary-rnd uhe 

general siacknsss on the tempo of constxoictioa dur ag the -Hyo 

years, the situation has considerabl/ eased. Ic the interest of 

\ 

economy in construction costs and with a view to making mxunum 
Use of available resources, io is essential Lo ■'nsure a more intenaJ-^e 
utilisation of avoilible ordinary JV''3and cement and develop 
other types of low-oo't oementing nateriols from andutouriul .aatzo 

I 

Production of blast fomaoe sing oem.to'*', Portland Posaolani coment, 
lime of standard quality, lime reactive s^rkhi, ar^ the. pocrlblo 

ftltem/i-fe-S-ana +o ortinri iiaca nf /iWI-I I -j _ _ >, 
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4,32 substitution of ordii^y Portland cement by other cheaper 
materials for foundation concrete of low rise buildings, planning, 
mortar for brick work and masonry, etc,, would not only reduce 
consumption of cement tut also lend to overall economy. Materials 
like lime and pozzolana mixed with cement yield desirable properties 
such as .better workability, resistance to ingress of moisture, etc. 
Except in the case of large projects cement concrete is generally 
batched ly volumetric methods. Increased adoption of weigh- 
batching and controlled concrete would yield economy in the 
use of cement and reduction in overall costs. Use of cohtroUedt 
concrete could be popularised by making available ready mixed 
concrete in areas of large construction activity and in metropolitan 
cities by installing ready mixed concrete plants in those placea 
la large cities, the present method of s'backing building materials 
on sides of roads, causes considerable inconvenience to public 
and interferes with traffic. Provision of ready mixed-concrete 
will overcome this difficulty also. If ready mixed concrete plants 
are installed, quality of concrete could be controlled and the use 
of cement restricted consistent with requirements. 

^ 33 Portland cement is manufactured in the country according 
to the relevant Indian Standard Specifications which stipilate 
the Ttiinimum strength reqxiirements. Cements produced by different 

m 

manufacturers yield strengths varying from the mininaim stipulated 
in. tie Indian Standards to about double that strength. It is, 
therefore, obvious that cements having higher strengths.are not 
being properly utilisedt exooprt in large projects where .production 
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of controlled concrete is faaelbla. In order to acMeTa econonor 
in the use of Portland cemsnt, it Is desirable to market it in 
accordance vith its strength ohoracteristica. It is for 
concLdsration vhelthtu oj.'uinary Portland cement should not be 
marketed in more grades than one vith a view to achieving mcnre 
intensive utilisation. The matter has, however, been taken up with 
the Indian standards ]bstitation and the Directtrate General of 
Tecinlool Development. 

4. 34 In many cases cement produced in factories has to be 
hauled over long distances before it arrives at construction site. 

Some waste and loss of orment, therefore, uoke place in transit* 

This is particularly sigruiicont when transhipment from hroad-guage to 
metre-giuge is involved. The present method of packing cement 
in Jute bagsy tberefo-re, requires improvement if wastage is transit 
is to be avoided, Ibeeorch and development work may be retjuired 
to evolve improved methods of packing cement without increasing rost 
of packings Trsmsporting of cement in bulk should be adopted 
wherever it is feasible ond ecor ULoal, 

4* 35 In many locations of construction, cement con be substituted 
by pozaolana to a ceirtain extent without sacrificing structural 
requirementsi Uso of cement pozzolana miies instead of pure cement 
and of alternative building mortars ouch as lime pozzolana and 
11^ reactive surkbi should be coasidored. Use of cement fly-ash 
irdx for concrete will release cement for other constructional 
pi^poaes. 
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\ 36 Pul'versied fly-esh is a fine residue that results f om the 
combustion of grovmd or pulverised coal and is transported by flue 
gases of boilders. This is a waste materirl from thermal power 
stations. In concrete wcrk pulverised flay-ash (P.F.A.) confcanning 
to I, ^ apedfioptions 3312-66 can replace cement to the escbent of 
20% of cement by weight without impairing the quality of concrete 
in any way, 

4k 37 lojnes^zzolana mixture which is essentially a mixture of 
building lime and pozeolana, such as burnt clt y pozzolana, fly ash, 
etc, could be used as an alternate cementing material to Portland 
cement for oert<:.in categories of work like masonry, mortar for 
plaster, concrete below floors and lame concrete in foimdations. If 
lime and pozzolana are procured by consumers separately and then 
batched and mixed by them, the required properties may not be 
achieved because of a number of factors which cannot be properly 
controlled. Production and marketing of properly ndxed, ready 
to use and properly packaged dry mixtxires of line-pozzolana of 
specified strength would, tlierefore, go ^ long way in making 
DVailable a steindardised product that could be safely used in 
constr ction as a substitute for Portland Cement in situations 
herein before mentioned, 

4k 36 It has been found that lime re-ctive surkhi mortars 
could take the place of cement mortars. Techniques have been 
developed recently in the CRRI New Delhi for the manufocture of 
lime reactive surkhi, A pilot plant has already gone into production. 
Capacity should be built up to manufacture tactory produced ’lime 



poasoXaxia ndxss and the use of this mterial enocuroged in 
substitution of cerent vhere'ver feasible. 

4k 39 The main difficulior in the \«ide>iqread use of me in the 

• b 

building industry- is that it is not available in standard ^|uali y 
end slaking is not done scientifically. For house building 
purposes alone the requirement of lime during the fourth Five Tear 
plan vill be oonciderable. There is, therefore, a need to encourage 
the industry -to inpro-ve design of kilns and -to provide proper 
hydration facill-tjes. ^tolity control should be introduced by- 
providing testing laboratories at paoduction centre a 
4,40 To increase output of pimtll producers, fcrnntion of 
cooperatl-ves of small producers of lime phould be encouraged. 

Go-verament shoiild moke available -to such cooperati-ve societ^s 
appropria-te ouon-tities of lime stone of suitable cuallty. Tiis nnv 
be done either through grant of rainar leases cfr by ensur^g regular 
supplies of good quali ty lime stone at ’’easonable prices ftom 
established loase holders. Sich coopera-tives should have ancillary 

e 

testing fadL'iLties fon contrail, ig quality and a marketing 
organisation, I) GkT.il sfco»ild include luue *ndu&-try in tlis list of 

*y ** 

scheduled industries so that euttrepreaeurs may get requisite faciliuLss* 
^^1 -A^’- ed Due -fco rapid industrialisation and large seal/ 

developmental activi-fcies, -there has boon a heavy demand for stoel 
for construction purposes. Eroduction of coeel be-t, also been 
incareasing under a planned prc:p:*Grme, i\nxrjal production of finished 
steel has now reached tljd ge-ven million toa*js mark- iX'ring tho 
Pourllx Ian period^ pt-oduction of uteo^ -b laudly to inci'eeso 
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further. Due to the general recessionary trend in the economy of the 
country during the past two years, there has been a tempcr^iry slackness 
in the demand for steel. It is, howe-ver, expected that with 
incsreased tempo of construction activities which may follow the 
launching of the Fourth Plan, the demand for steel would also 
increa^. In order to avoid any serious shortages in future, it is 
essential to harness all technological advances in the field of 
design and fabrication. A saving of one tonat of steel is more 

% 

important than production of an extra ton as saving does not require 
any extra investment or effort. 

The National Cotmcil of Applied Economic Research in their 
publication ’’Savings in Sfcructiiral steel through standardisation” 
have brought out that approximately savings in structural steel 
Could be effected by st^dardisation and rationalisation of steel 
sections, adoption of tubular construction and cold formed light 
gauge sections, and increased use of welding, 

4.42 The Indian Standards Institution has already brought out 

Indian standards laying down dimensions and sizes of various types 
of structural steel sections in three categories, viz, medium, light 
and junior series. The metric structural steel sections standardised 
by the S. I, are about 10^ lighter than the corresponding inch 
sections for equivalent load carrying capacity. The steel mills 
in the country have not yet started manufacturing sections of the 
light and junior series due to difficulties encountered in rolling 
such sections. To achieve full economy due to staBdardisation, 
measures should be taken to ensure production of lighter series of 
Indian Standard Steel Actions, 
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^43 " gor llghb ertaraoitarfte trf»g»-‘« ao > iifcr« tod heoj lo>4a J3am 
to er«n»s> etc. are not encountered, uae of eold-^omaed light 
gauge 1 aeotlone and tubular steel sections sbsuld be aonsi(kred. 

4 

Although tubular steel structures axe be'ng used of late, their 
use has been rathe restricted due to high cost and linited supplj 

t 

potential* T high prioe of sltslp reqfuired for manufeoturing tubes 
is the major factor in the resultant .high eost.of tubul^ strueti^s 
and this needs to be looked into,- ‘ Gold-formed light gauge steel 

sections contributeffc touards a high percentage of sa-ving iXL-steel^ 

•! 

hut as these sections are producedJDrocuthin. ateel strips, it is 
important that suitable protective meaeures ere edopted-egalnst 
corrosion* Tbs *gh price of •eold-formed light gaj^ sections 
comes in tb^ way of their being mcxpa4ddely.edDpted. The total 
(juantltj- produced in the country is also limited. Ihoenti-ves hy 

I 

vay of reduction in excise duties may, therefore, he offeredJto- 
* 

lover the price and encourage their use on a vider scale. 

4* 44 Large sa'vings in steel can be achieved tfaroctgh edoptLon 
of voided structures* To encovjrage use of* such structures, 
existing facilities for training and testing of -uelders--8hciuld be 
enlarged so that competent veldersr are avaxlable to the fabricating 
industry in suffidont number, Productiou of voiding xjuality steel 
should be increased* Production of electrodes should also be 
increased to avert any shcrta^ due to large scale use of voiding 
methodek The fabrication industry in the country is largely 
oreienbed for ptroduotlon cf rxvetted structures. These fabrication 
shops require orientation towards voided type fabrication. 
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Capadtj ter fStlorloation of >WBiidbd stmertiurea afaould te Incr^asod* 

1 

facilities for contimous weldktng of structural farms to ^give 
beems and chsnnals special sbapas vith leryinf dtnsnsions of webs 
and flanges sbonld be made available b|f setting up suitable plants* 
Use of high strengtibi friction grip bolts in lisa of 
conventiODal' bolts and ri-vets sbsuld be adopted vhnre fi^ld 
cozmedtions cannot be avoided. Production of high strength ITlctioci 
grip bolts should be inoirsased and their use bg design organlsatious 
enoourage<i 

4»45 Hodsm desl^z methods such as open ueb jolst^ J^gld 
portal frames for factory’ and industrial buildings^ space frames 
and idastic tbsory, should be increasin^y adopted for steel 
structures! as such designs re<jaire lesser q^entity of steel then 
oou'ventlonal desigust 

^46 In developed coun-tries high strength daformed.bars have 
practiceilly replaced mild steel plain bars for relnforesnent of 
cement ociiarete. Besides many structural advantages* high strength 
defoormed bars result in an economy of 30J( o-ver plain mild steel 
reinforcement bsreu Production of high strength deformed bars ty 
oold tulstlng has a]rea<^ been started in the country- in a modest 
vay in the private sector. Five re>rolling mills have entered 
in-bo collaboration wlthh/s lor Xsteg CorporatiGQ for production 
of "lor Steel” type of high strength deformed bare. Efforts 
plvmid also be made by the in-tegrated steel plants in the country 
to manufacture high strength deformed bars* This should introduce 
oompetl-tlou a^d prevent any monopolistlo tendencies. Oavelopment 
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of dUltablA patterna for oold twisting is alrsac^ in hand with tbs 
itracrtnral Bngiosex^aig Bossaroh Cratz** fotroduetion pf indifsnoas 
patteoms will pre-vent payment of roTal-tiss. national labora-toriet 

i 

should de-velop indigenous icnow^how far -the production of hot-rolled 

ft 

nedinxti tensil e def&roed hers also. 

^ 47 Sew Ma-terials > Ih view of the large demand likely to 

be created for -traditional building natsrials in the Fourth Plan 

period^ many such items will,be in short supply. Efforti ebould, 

« 

tfaerefoa^Sf be made to use altemati-ve materials in lieu of eaarce 
tradl-tional materials Some of -the 

substituted nith in the‘ensuing 

paragraphii 

^48 There are many parts of -the country wher^ stone aggregate 
is not readily available azid has to be transported over long distances 

for oonez^tlng purposs& In many advanced eoun-tries, blay,^ blast 

I 

fUmaoe, slag and pulverised fuel are being converted^iJxto-Jlgjtt^uai^bj^ 
aggregates and used -to a great economic advantage in the construction 
of multiostorsyad bulldingeh The sub-group on * Building Ma-terials 
and Man-power* of the Working Group on Mousing & TJrben and Rural 
Flazming for -the Fourth Five l&er plan insti-buted by the Ministry of 
Works & Housing, has ^fuggested in tbelr report tbe establishment of a 
plant manufacturing 1,00,000 cu.iv esgpanded clay aggregates per year 
from Hooghly silt. Similarly thsre are poesihllitles of manufacturing' 

ft 

foamed blast furnace oggrega-tes from steel mills in tba ooun-try. 

4^49 Asbestos cement sheets and ccrruga-ted-galvanisbad ircn 
sheets ore commonly used in shatted type of roof constructlQn. 

I “ 

V- 
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For tte maiiufacture of asbestos cement sheets asbestos fibre has 
to be imported. Similarly zinc has to be imported for galvanising 
iron sheets, the increase in hoilding activities tha may 

resulw vXth the launching of the Fourth Plan, the demand for ^ C, 
Sheets and C,Q,I. Sheets will aQiso rise leading to larger imports 
of asbestos fibre and zinc. It is, therefore, necessary to develop 
alternative roofing materials utilising indigenous raw materials. 
Asphaltic corrugated sheets have been successfully used in many Sbuth 
American countries, ft^oductioh of such sheets should be developed in 
the country and these should be widely used. , To rdduoe the use of 
zinc, alnminised iron sheets shouM^be ^ and used in lieu of 

galvanised iron sheets, 

4«, 50 Apart from increasing brick production through mechanised 
medns and othervjxse, use of alternative walling materials should be 
considered. One such material is cellular concrete which utilise 
fly-ash available as a waste product from thermal power stations. 

It has been decided to set up one plant at Madras for producing 
cellular concrete and it is proposed to instal another such plant at 
Bandel near Calcutta, Wherever price of burnt clay bricks normally 
exceeds 84 7C/- per thousand and fly-ash is available, feasibili^ 
of setting up cellular concrete plants should be examined, 

^ 51 At many placed in the country where suitable clay to 
manufacture clay tricks is not available, sand lime briqks utilising, 
sand and lime could be produced. One such plnnt has already he^ 
established in Tranvancore, 
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^52 Our craftsman in building trades are generally con-versant 
vLth tlis use of traditional construction materials only. Along vlth. 
the F**oduction of new construction materials, trai nin g of craftsmen 
in the use of such materials should also be token ujw This should 
enaUe tbsm to overcome their reluctance to the use of new materiala 
IhLa training could be imparted by Industrial Training Institutes, 
by manufacturers of new materials and by the NcB,(l Besides including 
use of new-materials in the syllabi for regular trainees, LT. i,»s 
Could arrange, short refresher courses and demonstrations for iiHservioe 

craftsment Manufacturers of some new materials e.g» alkathene pipes, 

»» 

polythene sheets, etC 4 had in the past arranged short courses and 
demonstrations for educating craftsmen in correctly fabricating and 
incorporating these materiala^produots in works. 3uoh programmes 

t 

could perhaps be sponsored and encouraged by the 2h addition, 

the NiB»Q. could conduct short courses and demonstrations in 

different parts of the country for the bonefit of ser-vihg craftsmen, 

<^53 Rroduction of nearly all local construction materials is 

at present controlled by private portiea. These industries are 

largely in the form of small scale unite and lack organised 

development resulting in unplanned production and oonaiderable 

un¬ 
variations in quality and ouput. This has often led to^Justifiably 

wi<fe disparities In prices in different regions and even during 

different seasons in the some region although monopolletio tendencies 

and profiteering have to some extent been mitigated by controlling 

prices of soma materlala Construction activities have in several 

cases been hampered due to irregular supply of local materials* Delays 

-A 
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in oompletdon oT projocta and inca?eaaed aoeta haTre to some extent 
atennned fi?om the efratic nature of the aupp^ of these materials* 

4*54 It is in this field that the movement of eiooparatives 
can give, a fillip, CJooperativ© societies have certain distinct 
advantages over other agencies in tackling the problem. They develop 
the spirit of selj^telp, reduce profit factor and result in saving of 
e^penditu^* Costs of materials tbiis tend to come down, 

4* 55 The number of cooperatives producing construction 
materials at present is negligible. Their growth has been slow to 
lack of encouragement. To overcome the present inesHiia in this 
direction and to develop the working of such cooperatives, special 
facilities may be extended by the Central and State Governments in the 
form of fi n ancial assistance, marketing facilities, laboratories for 
quality control, training of artisans, transport, etc, 

4 56 " ' Mator-inl b Manngementi In large projects programming and 

materials tonagement are essential for controlling eonatmetioa--aQsta, 
detailed programmes for provisioning materials and for supplying them 
at appropriate time should be drawn up. Delay in supply of required 
materials at proper time leads to machineiy and labour being rendered 
idle resulting in wasteful expenditure. On the other hand stocking of 
large quantities of materials much ahead of their use leads to 
unnecessary blocking up of capital besides involving possible 
deterioration in storage and in other overhead expenses, such as 
watch & ward, 

in large construction departments where siaeable quontitiee 
of stores are held in stock ABC analysis should be adopted as this 
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ajaalysis enoblBs a aslactive oontrol, 

^ 57 SiHdiflg Centrefli There has been a rapid advemoe in the 
field of tulldlzxg technology during the last three deoades. gjfccdo 
eoanoctic ohonges in the country have mgg tn a marked influenoe on the 
types of hcusing, services and facilities vMch are looked tot by 
the ooBMon nani Nev design methods, new materials and new techniques 
of oonwtruotlon havd been developed. Because of the rapid advancement,^ 
the average engineer or architect la not able to study, axutlyee 
assess oonperatiVe mez^ts and demerits of all new materials 
nethodsb The avez'age private house-builder may not even be aware of 
new develepoents* 

. Kith a view to dissendnatlng knowledge of improvements in 
designs and techni^Ss and to display new- materials^ Osntres 

should be sot up at prominent locations in large cities and importent 
towns is the country. These centres should give Informaticn with 
regard tQ sourbes of supply, availability, usep, .costs, , etc, of 
different materials and other relevant Particular a, .Tl» prinmry object 
of a'Building Centre shall be to provide a place where engineers, 
architects and'all those, who are interested In 
members of the public/' may see at one place a representative and 
uptodate collection of materials, techniques, etc,, which are used 
for construction of buildings and structires in India, The Centre 
should also attend to enquiries and offer Impartial technical as 
well as trade information. 
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^56 Objective8 of the Centre should be clearly understood by 

the construction industry* The Centre is not just a osdiuin for 
advertising and for pushing up sales bat is also intended to 
promote healthy comi^tition vdth a view to Improving c[uality of 

A , 

... / . 

products manufaojxired in the cotmtry. It uill provide relevant 
teciodcal as veil as trade iJifarmation about prodiots which would 
exiable users to locate the right types of materials and to use them 
eonrectly. It will also provide an Ideal oppxartuxdLty to manufacturers 
of eonstructlon materlalsj components and ecfiipoient to..dlspla 3 rthair 
predicts and to show their cofreot use in construction* Sbeh 
Inforod^fin is essenldol for engineers« architects and builders. 

Xhe Building Centre vlll-alsa^prcunate..quallty:^cansiclx)usne8s in the 
building industry* As & Government sponsored Centre« it must fartat 
ensure that only qjuality products ard displayed and consumers 
interests safeguarded* Though the Building Centre-cannot ba..expeoted 
to guarantee c(uallty of products and claims.made by mBnu£act|urers, It- 
can help weed out substandard products. Xhe products displayed and 
information made available will be authentiV;, impartial and relleU®* 
^ 59 The display of new products would also, help tbs introduotion 
of new materials wherever economical and practical. Aa the 
construction agency is generally averse to'absorbing new mater ia l87 
publicity given by Building Centres will help ercourage-users in the 
public and private sectors to adopt such materials* 
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CHAPTER V 

gJSEHEaS CF CONSIRUCTIMG 

5» 1 Production of a, building or a atructure is the result of tbe 
efforts of engineers and arohLtecte on the one hand and of oontraotors 
& building materials industry on the other. These parties ha-re to work 
as a -team in a joint effor-b. Lade of appreciation of tMs fact has led -to 
certain unsatisfactory features in con-tract conditions and in the working 
of con-tracts. Most Go-wernment contracts throw a dispropor-tiona-te shore 
of the burden of unforeseen expenditure and rides on con-tractors and, 
in consequence, tenders -tend to be hig 23 . 

5to2 The quantum of c.ons-true-tion in the First and Second Fire Sear 

Plans was below the a-vailahle capacity of eons-truction indus-try and 
accordingly no action was felt neefissory to take any ac-tlve measures to 
expand or improre this industry. Therefore, it appears that in the Third 
Fl-ve fear Plan it was assumed that the cone-truction indus-try would 
con-blnue -bo expand automatically to cope wi-th wha-te-rer load was thrown 
on ith In the middle of the Third Plan, however, the indus-try was 
se-verely strained to meet the increasing demand* This sta-te will he 
aggravated when -the economy s-tarts e:q>andixig. It is, therefore, 
necessary to take measures "to expand, improre and encourage this indus-try, 
& 3 Finance forms an important input for the development 

of any industry* At present builds ob-tain finance mostly from pri-va-te 
parties at exorhi-tant rates of interest; adrhoc payments ftom clients 
are extremely- limited As * construction* is not treated as an ’industry* 
and oontrao-bors are looked upon as * -traders*, borrowings from banks are 
also extrmely limi-ted and banks do not normally glre loans or permii 
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o'verdrafts against the security of contractor’s fi3©d assets. They, 
hovever, agree to give cash credit against contractor’s stores in hand 
with.a 30^ margin and work in progress, which is not yet ‘billed for 
to clients, with a 405? margin* Contractors, therefore, constantly find 
shortage of liquid funds for taking on new-contracts, for financing 
those in hand and for procuring new plant. In order to modernise the 
construction industry, to speed up construction, to drav^-in more 
qualified technical personnel towards this industry and to lower 
construction costs by Introducing''keener competition, it is essential 
that short term and long-term measures are adopted.to afford financial 
assistance to the construction •industry* 

5,4 Existing facilities available, to the construction agencies for 

arranging required finance may be categorised under the following 
sub-headsJ 

(a) .Public, pr ivate Ltd/.ioint stoc^. construction oompanieg 

These companies, which are about 30 in. num'b>erv 
normally'make arrangemonts for finance as ^ntieri 

(i) .Borrowings from their bankers against movesble 
and immoveable assefcfi* Thas fecildty is, however, 
available to a limited,' extent Only as.fiJ^ed 
asset's hffi' generally comparatively far .leas than 
moveable assets* 

(ii) As ad-hoc advance payments from' clients against 

(a) Machinery and plant Drought to si 'to. Sicb 
advance payments arc uvail6.ble from i 
limited number of clients^ * Moreover^ these 
are available against banl- guarantee' only 
and are limited to a maximum of 5^ to 105^ 
of' contract value* 

(B) Bbnipferishable ^materials brought to site* 

(iii) f heir owni working capltelo 
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(l7) * Private* deposits > These are available to 
a lifted extent at a -ver 7 high rate of 
interest and that too for short periods oinl 7 . 

(b) Partnerahip and croTffietory gonoeroa 

In the case of partnership and proprietory concerns, 
finance la arranged hgr borrowing f^om (private) money lenders 
at exorbitant ra^e of interest and firom their am limited 
resourees. Qsnerally banks dP not finance such (xmoemeb 

Xrom the information furnished above it will be evident that 

only a limited amount of finance is available from banks or from client a 

It is also difficult to raise funds on reasonable terms from other 

souroea Therefore, out of necessity, money has to be bcrrowed from 

private parties at high rates of interest. This contributes towards 

increasing cost of construction as contractors cater for such heavy 

payments towards inter est/^ in their tender a In order to afford 

financial assistance to the construction industry in the interest of 

eeonomy, short term and long term measures ore considered essential. 

Some such measures are enumerated hereinafter and are recommended for 

adoption, 

5» 5 Short'term measures to cover advance payments to contractors 

working for Central Government departments. States, Public Sector 
Undertakings, autonomous bodies, etc, could consist of the following, 
payment being made out of normal budget allotment* 

(a) Against supply of acceptable 'non-perishable materials 
brought to site and not inoorpcratod in workj 

(b) Against bank guarantee or fidelity bond of an insurance 
company, in case of contracts valued at over Si 20 lakhs j 

(c) Against machinery (tools and plants) brought to aite, in 
case of -oontracts valn^ at over Bi 20'lakhs; 

(d) On execution of essential irelimlnary items of work, such 
as Sittings for labour, site offices, etc, and agaii^t 
guarantees, in case of contracts valued at over 410 lakhs. 
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^ contractors 11‘on blocking their working capital 

in the fcsnn cf eornost money, security depo si't/retention money, they 
should be allowed to deposit J»nk guprantees or fistelity bonds of 
in^ranco companies. This wili enable them to invest such amounts 

• V 

ill work without-ue course to borrowing correaponding sums market 
at high Tates of interest, 

Oopstructloa Jina nce Corpciacion : The existing finaiica,ajt 
institutions such as the Industrial Dovelopraent Bank, Industrial 
T’inanoe. Corparation, Industrial Credit and ijpttJCJtJdax Investment 
Corporation and National Industiies.^velopment Corporation, do not. 
cater to the needs of the construction industry as they do not treat 
* construction* as an ' industry-. in view of this it is necessary to 
set up a financial institution to cater mainly to the needs of tMs 
industry^ The proposed Corporation should advance funds on reasonable 
terms 

(a) oentractors engaged on construction; 

(b) oonctiuction iraterials industries; 

(c) consulting engineer organisationa 

5.8 Estalxiieimont- 'C a Construction Finance Corporation will 

result in substantial benofi as may be seen from the following; 

Ca) The present methods adopted by the construction industry 
are ouTdated. wasteful, and slow. In jspi'te of the 
necessity of pi'oviding eapicyment to labour, mech an isation 
in certain fields is essential net only from the point 
.cf ■'.’iew of oconomy and oimlity control but also for 
improvirig speed of coxist-ructionc The Constnicxion 
Finance Corporation could pi'ovide funds for procuroment 
of machi.nery. Where machinery has to be imported the 
Corporation could do so in collnboration with agencies 
like thG.I,D,i„ by covering the foreign eacchangd component, 

My M 
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(Ij) At ptt'Qsent except for a few well eetabliilied firmS) 
most of them obtain finance either, from financiers 
who ^oin as partners or from other sources and 
interest varying from 15% to 24/8 is paid* This is 
added to cost of construction which goes up 
correspondingly* The Construction Flxianoe Corporation 
could step in ^ nd p^o'^ide medium term anj^ long term 
loans at reasonable rates of interest* 

(o) More entrepreneurs# especially qua'Ufled te cla^e al 

personnel# will enter the constsruction industry# ta lc i n g 
advantage of institutional finance. Consecuent keener 
oonpetition in tenders is# therefore# likely to result' 
in a downward "tsTend in construction costs. 

5^^ Loan or financial assis'banca could be secured as underi 

(a) q.9Ptrft<?1?gefi - 

(i) by hypothecating or mortgaging plant to be 
purchased; 

(ii) against an acceptable bank or insurance 
company's guoran'beej 

(ili) any other acceptable securi-by- 

The borrower n also insure plant and machinery 
•fco ■the sati^aotion of tie Corporation. He j.Bhall in addition 
gi've personal guaran'tee s of such of the filrectors of the 
company aa "the Ocrpora'tlon may decide; in case of partnership 
firms by all par'fcners and in case of .proprietory firms by 
proprietor a». 

(b) fionstrucUo n toaterials industries- 

(i) against ^ acceptable bank cr in^iranoe 
company's guarantee; 

(ii) against fixed assets and sto^s of a'vailable 
raw-’matericis ; 

(iil) by insuring jjjaterials to the jsa'tisfaetion 
of the Corporation, 

The borrower shall in addition, givgxpecsonal 
guarantees as in sul>-pera (a) above, 

(«) Oohsultin^L engineer <iirganiflatiQ.as - 

(i) personal gUiiTan'fcees of partners; 

(ii) life-insurance oo-wer. 


- 37 


5gl0 Although tbs Construction Finance Corporation would be 
autonomous' 1 x 1 character« steps will have to be taken to ensore that 
Its working does not suffer on account of procedural fomalltlesr 
For emople^ IT application^ for loanc have to be plaoedf'before the 
Board, of directors in all cases# considerable delajr may, ensue xn 
sanctioning them, and In making parent. lo overcome this drawback 
the Chairman of the Corporation could be empowered to deal ydth 
applloations for loans upto a ^clfled amount and to report to 
the Board at the ziext meeting the loans Sanctioxied-Jy- hlai- together 
with the terms' on which these have been sanctioned. 

5.11 Ihe Head Office of ti:» Corpcratlon should be located In a 
region where there is oonsi<ferable construotlon actl^tyir The 
Corporation, should be given powers to set up branotes in* other 
suitable localities as axid when necessary. Verifioatinn*<]f-per8oziBl 
guarantees may present diffiailtles but if enquiries are made in 
proper tjuarter6 and Zonal cr State Advisory Committees are set up 
for the purpose^ as axid whan necessary, it may be possible to deal 
with applications for loans expeditiously and wlthcut much risk. 
S^>eed is of the essence in deciding, in consultation with the 
Corporation* s solicitors, whether or not guarantees offered are 
adequate also in executing loan agreements and, if delay occurs 
in ni QViTi|T enquiries about applicant^ s antecedents, the advantages 
anticipated from the ostablishnient of the Corporation voiild be 
minimised* 

5.12 The rate of interest to be charged to benefidariBe of the 

be fixed at,,say, higher then the rate 
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at vhloh the Resenre BwbV advances money to otbsr bank£^ This should 
also cover administrative expenses of the Corporation, which may be 
of the order of of sums advanced, 

5*13 The acceptable guarantees referred to in paragraph Sw9 
above, which beneficiaries will be required to furnish, vil!^ cover 
payment of instahients and interest* The Corporation should, however, 
have the authority to grant an extension of tijse, where necessary, 
for return of the loan. Any disputes between the Corporation and its 
beneficiaries should be decided by the Chairman functioning as an 
arbitrator. 

5.14 ^2 start with the Corporation may have an eoUlty capital of 

Ea 1£X) million. The, capital renuired By it may be avenged from the 
following sourness 

(a) Government contribution, 

(b) Contribution by banking institutions & UXrC. 

S»15 National Regl/iter of Bi41derB ; If biilding and civil 
engineering works ore to. be executed soundly, economically and speedily, 
contracts must be placed with oonpetent and responsible contractor a 
The Frevaillng nelief that the best value- for money is obtained by 
inviting tenders from all and sundry and concludixig a contract with 

the lowest tenderer is not justified. On ihe contrary, low jrices 
resulting from indiscriminate tendering lead to bad work and lower 
the standards of honesty and craftsm^ship in the industry. Tenders 
should be issued to selected contractors & selection should be.based 
on contractor’s reputation for honesty, knowledge, technical ability, 
employment of suitable and adegxiately qualified. technicai_staff 
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as and when necessary^ odaqiiate financial and organisational resourossf 
etc. Vork requiring a particular knovledgs end skill shculd be 
entrusted only to those who home previous experience and knovledge 
in tltet field. 

Sbi6 To facilitate modernisatlcoi of construction teefaniques and 

to increase productivity it is necessary that oonstzuotion be treated 

as an industry. The constmiction industry should be encouraged to 

organise itself to adopt modern techniques, to employ properly 

qualified staff ani to equip itself with modem construction e^poMUxt 

and machinaryk For this purpose, building firms and contrsetors 

are considered suitable for executing large works (each costing, say, 

» 

1% 20 lnkt4 £U)d above) should be brought on a National Begister after 
oareful examination of their capabilities, qualifications and other 
relevant factors. This system of registration will encourage 
dsvelopment of healthy codes of conduct, improvement of teebiical 
competency and betterment of general standards in the industry. 

Sb 17 Although, generally, different construction agencies register 
contractors for work in their respective departments, registrattcn of 
contractors who could be permitted to work in any port of the country 
in different apeclfi®^ fields ani for different oonstructLon departments 
of tlfi Oentxe, the States, Public Sector OhdertaklngB, etc, is not 
done at present, Absence of this infcarmation results in delay in 
eelection of suitable oontrc.ctors for different types of worka It 
is, therefore, necessary to introduce a system of registration on an 
All India basisb 

SblS Tl» task of preparing and maintaining an All India Register 
of Builders be entrusted to a National Authority which should 



100 - 


be up under the pi^o^Bed Miniotry of Construction (gee prra 6» 7), 

Till sioh time as the proposed Ministry of Conatruotion is formed, 
the National Authority should fhnotion under the present Ministry of 
Works, Housing & Sipplys, Construction departoeats of Government and 
profeea to n a l institutions should be represented on this Ifetional 
Authority, This Authority should lay down qualifieatiboa and criteria 
£ar enlisting builders in the Naticaua Begister. It should also lay 
down a procedure for scrutiny of performance of builders in order 
that retention or otherwise of those borne on the Register is kept 
constantly under review. 

Sb 19 An additional advantage of prepsring a Na^cml Register of 
Buil^rs is that it will eliminate personal prefere^^prejudioes of 
individual officers in selecting suitable contractors for different 
construction works. Step. 3 ,^ should, however, be taken to ensure that 
tenders for any work costing fi&dS 20 lakhs or above, are issued only 
to contractors whose names are borne on this Register, 

5a 20 laboiu* Cooperatives ; Labour cooperatives should be encouraged 
to undertake construction works. Although the cooperative movement 
in India has been in esdstence for some time, the system of labour 
cooperatives has not made much headway. This system besides 
increasing incentive of workers is likely to reduce costs of 
construction. The main reasons for the retarded development 

of labour cooperatives is lack of requisite facilities. Cooperative 
departments of States should encourage and organisB labour 
cooperatives and explore possibilities of providing, oppartunltles 
for such cooperatives to ca;^ out (instruction for which these are suited. 
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Oonatrudii^n dep^rtiaenta should encourage cooperatives ly ofiering 
concseesiong ia the ..matter of earnest money and security-deposiV 
retention, money. In the initial stages, labour intensive items of 
works, e, g, roads, embankments, irrigation canals, etc,, siwuld be 
given to such cooperatives. After these have gained experience, 
concrete work, masonry, hrickwor-k, roofing, etc, , may also be 
entrusted to then. As far as possible materials should bo supplied 
by construction departments to keep working capital of cooperatives 
to a mi HnlmiiTn; 

5,21 Contract Forms ; Stanckird Contract Forms in use in Government 
Depai*tments throw on contractors an undue share of risk of vmforeseen 
conditions. Terms of payment and settlement of disputes-are not 
equitable* Capital gets unduly locked up in the form of earnest money 
and security deposit/i^tention money. If prices to be •quoted by 
tenderers are to be fair to both parties; conditions of contract, must 
not be unreasonable or -vagro and open to argument. Financial 
arrangements should be equitable and payments prompt and powers of 
supervisory staff to suspend work, to order deviations and to reject 
work should be clearly defined. These reasonable add essential 
conditions cannot b® said to prevail at present, is e large 
proportion of construction is done through tlie agency of contractors, 
for achieving economy it is essential that all factors which con-feribute 
towards an avoidable increase in cost aro eliminated, 

5m 22 Most of the recommendations made by the various high 

powered committees which have reported on the subject in recent years 
after m gklng a thorough examination of the problems in'volved are not 


V- 



102 - 


diefliinilar from on© Gnother but are largely still mere recosmendptiona, 

« 

,It was considered necessary to evolve Standard Contract Forms for 
Construction Works, in which general eonditlons were fair and equitable 
to bbth jnrties, A Committee was* therefore, set up fcy the Planning 
Oommihsion for the purpose and the preparation of a ^andard Contract 
Form has since been completed and copies distributed, It is recommended 
SsiSi that this form be adopted by all gbvemniental construction 
agencies with such minor modifications kg may be necessi-tated by 
local requirementsw 

% 23 Lumpgum Contracts : Contracts should, as far as poscible, 

** 0 

be concluded on'a lump sum basis. This ensures acceptance of final 
cost. It also ensures ^that an experienced contractor will handle the 
work, Sipply^ of all details of the work including working dr^iwings, 
specifications# Bills of Quantities or Schedules of Works, etc, to 
tenderers# along with tenders, becomes obligatory. Tenderers are 
gi^en suffiSioat time to sutoit carefully-worked out lung) sun 
quotations for the work. After conclusion of the contract no 
measurements are involved except in case of deviations and if 
deviations are kept to unavoidable minimum, preparation of the final 
bill and its payment to the contractor becomes a compwiratively simple 
affair. In such contracts running payments can be made to contractors 
either at agreed stages of execution of work or at agreed dJitarvals 
without measuring the work every time ah advance payment is made. 

Cost of the work is broken down into various stages and rtinrd-ug 
payments nade on the basis of this, breakdown with reference to the 
stage at which construction baS'Seached when a running payment, is.. 
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due to be made* lids metliod of contracting, therefore, maJcee for 
effieie&a/ and economy. 

5.24 As lump, sum contracts based on Bills of Quantities require 
special-training in the preparation of Bills of Quantities, 
specialised training in Quantity SUrTeying should be iaqjarted to the 
persons. concemedU 

5b 25 Selective tenderingt It has already been brought jsut in 
para 5b 15 why selective tendering is impcrtant, Sblectdve tendering 
shovild not be resorted to in 3acKg3fc large jobs only. It is eqxially 
important in small jobs also as such jobs should not be regarded as 
being within the capability of evory contractor. Work of any kind, 
however modest it may appear, can be ni.shandled and skill, competence 
and resources are of as much relative value in small jobs as in large 
ones* Normally reasona which, are advanced for reflecting a tender 
after it has been received and examined apply for not selecting the 
particular contractor for issue of the tender to him, , It seems futile 
to ask a tenderer to submit a tender and-to put him to the ejqpense 

and labour involved in working it out when it is to be subsecuently 

» 

rejected on grounds which would have justified rejection of his 
request^ initially for issue of tender document a 


5b 26 Competitive tendering is the normal and the most 
satisfactory way of determining prices fo\' buildings - and civil 
engineering woJ^ks. Negotiated contracts should be an exception. If 
a representative range of contractors with adequate techrucal 
e3q)erienbe and financial and other esser.tial resources at their 

I 

di^sal are invited to tender, prices should be adequa'^ely-competiiiv©. 
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Eh glna erlng autiapritios 3hDiil4i)©- e®powered^'Vi3ere-'n©oe&sa3y, to 
acoopt tesiders uMcla are-not the Iciest. 

5»27 Where . suitable and better class of contractors are not 
.e>ttractped to any. Particular dapartment/undertaking, a study , of causes 
leading to apathy on their part should be made and measures taken to 
elijiiinate those causes. 

5,28 yRrifmjflni E-imtnin/itiQn ! In the past .various-committees have 
exMdnedL the sibject of technical examination &f work by an external 
agency. These committees have-expressed divergent views' some of which 
are n Tnl=» t.• r^ ny -nppnfli tfl in nature. The principle of 'technical 

examination has been introduced in several departments in one form cr 
other. In some departments it is by an external agency and in others 
it is a part of quality control organisation of each major project. 

In certain oases t>fl fthnic.ql ^ Ynmlna tion is under the control of the 
l»ad of the Department. In yet other cases technical examination 
has been introduced as a Vigilance measure. 

Sb29 The duties of the technical examination cxrganisation cover, 

broadly^ -site check of works to ensure that these are executed in 
accordance vdth design and specifications stipulated and that peyments 
are mde on tte basis of quality and quantity of work acjtually carried 
out. In some cases scope of technical examination is enlarged to cover 
adoiaistration of contracts and adequacy of specifications adppted. 

5,30 A department functions as a vMrll-knit unit imder the 
technical direction of the Ifead of the Ctrganisation, Interpretations 
of contractual requirements and of specifications are matters in 
which ttero can be genuine differences of opinion among eiigineer 
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authorities. The position vould, therefore# become anomalous if 

an external technical examiner were to make pronouncements which 

were contrary to decisions given by the competent engineer authority 

particularly if that authority happened to be the Head of the 

Department* ihiy action which tends to weaken the authority of the 

and 

Head of an organisation is fraught with grave conse^[uenoeei(6hlll 
undermine the administrative and technical efficiency of the 
organisation as a whole. 

5. 31 During the last few years work-load has increased and there 

has been a great emphasis on reduction of completion periods for 

attaining targets. There is paucity of experienced engineers and 

trained craftsmen. There is a lack of experienced hands in fields 

in which mechanisation is essential for speedier execution or otherwise, 

in 

New and untried materials are coming^hs market* Supervision can, 
therefore, become inadequate necessitating more frequent inspections. 

5* 32 The remedy lies in intensifying, departmental supervision by 
senior and experienced officers and by creating suitable inspection 
cells within the organisation and not by having sporadic inspections 
by an external agency. There should be no diffusion of authority 
vested in Project Ifead who must remain fully responsible for progress, 
quality and efficiency of his organisation. The internal check should 
be *concurr 0 nt” and not ’’post mortem" and may consist of 
inspection and laboratory control. The fonstruction Engineer should 
be piimarily responsible for it. To assist him in this ta^ a 
separate inspection cell under his control may be created where necessarj 
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VlgHcjQce should not be associated with Internal technicals check vhioh 
•should be intensl'se^ concurrent and within the organleation. 

Crlticisoi b 7 an external organisation can even be coadeniio in outlook 
particularly ii it ia during a "poet mortea" as it ia not always 
possible at a later date to fuUy visualise the various factors which 
may have influenced a particular decision at a particular moment even 
though the circumstances leading to that deoisian may have been 
placed on recQrd at the time^ 

5* 33 Although technical examination has resulted in recoveries 
from contractors in some -^ases, by and large such recoveries have 
represented” a very aaall percentage of th^ total value of works 
carried out^ As against 4Aiio, ocatractors take into account the 
harassment and'uneertainty of any possible recoveries resulldng from 
technical examination which may be conducted even long after works 
have been completed, and increase their i^tes suitably while tendering 
for woa^s* This increa^ in cost, which Government bears, is much 
greater than recoveries which are effected as a result of technical 
examination* 

^ 34 It may be argued that in spite of its draw^backs, the system 

1 

of technical examination acts as a deterrent against malpractices 
this aspect should not be igxiorod irrespective of tl» cost involved. 
After all several other activities of Governmont are also-such as 
have to be resorted to and are not measured in terms of financial 
benefits. There may also be a view that any checks which ore 
conducted by an outside organiaatioii will be objective; While ttese 
points of view tire appreciated, it must be noted that an^ systeoLwhich 
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results in eroding the authority of the responsibls Head of an 
•organisation is, as 'pointed out earlior, fraught with gra-v© 
conae^ienoesb It ia not uncommon that there are sharp diffarenoes 
of opiniijn between a Cidof Engineer and the Chief Technical 
Ea gun iner over findings of Teohnioal Examiner* s teams, which cannot 
be resolved easily even ly a reference to auttpritiesi at higher 
levelSi Fear of probe by 'Outsiders" tends to sap the enthusiasia 
of the executive agency and seriously affects the working effloisavyw 
It hinders the building up of leadesMshlp in executive officers. 

There la unadPdingnees tp brave the risk of assusdng responsihiUJUor, 
a tendency to play safe and to avoid taking decisions. These factors 
have a deleterious effect on efficiency, speed and economy of workst 
S. 35 Taking an overall view of the problem, it will be seen that 
the advantages of the system of technical examination are fair 
outweighed by its disadvantages. This system should, therefore, ba 
abolished and steps taken to intensify internal supervision and 
quality control, 

5^36 Arbitration : It is seldom possible to foresee every 
contin^noy before a contract is concluded and because quality in 
civil engineering caruiot be measured precisely but involves exercise 
of professional judgment, disputes arise between technolb^sts and 
contractors* Disputes also arise out of ambiguities in specifications 
and in Schedules of Rates, lack of precision in preperation of 
contract dociments, levy of compensation for delayed execution, works 
alleged to be below specification, deductions ftrom contractor* s bills 
as a result of observations made in Audit and in Technical Examination, 
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faulty measurements, etc, Ihe primary intention of settlement 
of disputes through the process of arbitration is to avoid delays and 
costs wMoh are usually associated with Utigation, If in. the 
process of arbitration and in implementation of awards, settlanent 
of disputes is unreasonably delayed, the purpose of arbitration is 
defeated. large sums of ncney are tins blocked and tbs construction 
industry suffers from blockage of capital. Ultimately the cost of 
all artl-trations is reflected in the price Government pays for 
constructioric 

5,37 Par too many disputes are now being referred to arbitration 
because tl^' Engineer/Architect believes that his decisions wilT be 
questioned and his motives wrongly attributed* Ife and his technical 
and financial advisers, therefore, find it easier to let disputes 
go to arbitration. The disputes are finally settled after consideroble -■ 
delay and cost, by an arbitrator who ia generally Engineer/iJrchitect 

and has ample powers as an arbitrator under the Arbitration Act, 

5^ 38 The solution to' the problem would be to arm some ”compe,tent 
authorities® with powers to settle disputes upto specified amounts and 
having done so, to insist on tho^ authcarities exercisiiJfi their powers 
and strictly refuse to question the exercise of these powers unless 
these have been obviousiy misused. There should be no objection to a 
"competent authority" taking equity into consideration in arriving at 
a decision on an item in dispute, A beginning may be made by 
empowering Chief JBtigineers to exercise this authority, 

5^39 Contract forms in use in different Government-dep-rtments 
provido^ that in the event of a dispute with a contractor, the dispute 
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sh a ll be referred to the sole arbitration of an engineer officer 
(generally of the same department) bo be appointed by the authority 
(normally Engiper-in-Chief or Chief Engineer) mentioned in the 
contract. Builder* s representatives point out that an officer of 
the sajne. deportment being q^turated with departmental ideas, rulies 
and regulations, could not be 0 : 5 ) 6 cted to take an objective view 
and, therefore, there should be a ban on appointment of departmental 
officers as ahritrators. They stress that provisioin for arbitration 
should be in accordance with the Indian Arbitration Act, and that an 
arbitrator must not be an employee of either party but should be an 
independent person. They point out that if the Indian jrbi'toatiQn 
Act needs to be amended to make it clear that an employee of either 
party should not function as on arbitratar, action should be taken 
accordingly. They say that if parties to a contract f-^il to agree 
on a single arbitrator, joint arbitration should be resorted to, 

5^40 Points of dispute with contractors being of *a technioal 
nature, it is necessary that the person who is to adjudicate on them 
should be on Enginoer/Architect, Arbitration requires knowledge and 
understanding of construction practices. Appointment of an Engineer/ 
Architect as an arhit*rator is thus inevitable. Although the p-esent. 
arrangement doos not appear to have worked unsatisfactorily, the 
arguments putforth by builders in favour of a change cannot be ignored. 
However, joint arlitration, if adopted as a matter of course, will 
result in delays and be also more expensive as private persons may have 
to be engaged as arbitrators and umpii’es. Government may also have 
to b a rvitHgrg aad xa D tx g: engage more counsels* 
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5.41 It Ig, therefore considered tkit provision should be oade 
in contract docunients for adjudication by a singlo arbitrator, tte 
arbita:ator being an Engineer/^ chi to ct and acceptable to both partioe, 
detailed procedures to give effect to this recommendation has been 
worked out in the Sband£.rd Contract form prepared by the Commit tee sot 
up by the P lann i n g Commission. Joint arbitration nay be resorted to 
only in veiy rare cases. 

5.42 The procedures adopted by different departments for 
iaplementation of awards are not uniform. It is recoEtiendad that a 
Chief E ng i n eer be given full pouers to decide wiiother or not an award 
should be implemented, after taking legal advice where he considers 
such a course necessary. The practice of referring awards to 
Government or to some -other-department, before - these €ire. implemented.- 
shouleLoeaae, 

5.43 To avoid delays in getting funds allotted.fer mpip-nant-jng -• 
awards, lump sum allotments should be placed at the disposal of Chief 
Engineers, at the beginning of each financial year, recoupment being 
made as and when required. This, will eliminate delays which aro at 
present ..inevitable in implementing awards. 

5.44 Schedule of Rates: A Schedule of Rates is the 
basis for preparing estimates, for pricing tenders far different, forms 
of contracts a’ld for determining reasonableness of quotations 
^bmitted by contractors. Whenever any alterations, additions, 
omissions or substitutions have to be raado in specifications, 

drawings, etc,, forming part of a contract, a Schedule of Rates has 

* ■ ' 

normally to be resorted to. for assessing finani> i j m pi ^ 0 ,- 3 tj , n of the 



■ flf^viatdxma ini^lved. In fact every form of contract is in 

one way or other linked with a Schedil© of Rates. Therefore,-to be 
effective, a Schedule of Rates should not only be comprehensive in 
so far as different items of work are concerned but should also be 
kept upto-date. It should be free from ambiguities so that differences 
of opinion between different individuals and authorities operating 
the Schedule as to rates applicable and other provisions-contained 
therein are avoided and dispiues kept to the absolute minimum, if not 
eliminated altogether. 

5 ,45 At present there. is a large number of Schedules varying from 

J^epaitnent to I^pertment and from State to 3;ate. A study of those 
Schedules idill reveal that there are wide Variations in descriptions 
of sJjBilar items, in units adopted, in methods of measurement and 
in basic data adopted in preparation of rates. IHirther, specifLcations 
adopted for similar items also vary. A contractor . working for a 
particular organisation not only gets accustomed to the Schedule in us© 
in t hat organisation but also to the various interpretations given by 
tie appropriate authority in respect of different provisions of that 
Schedule, Therefore, when he starts operating in other organisations 
also in which different types of Schedules of Rates are in use, his 
approach to the provisions contained in those other Schedules to which 
he is not accustomed is conditioned by the decisions and interpretations 
given in respect of the shcedules of the organisation in which he had 
been working earlier. As there is bound to be lack of uniformity 
in descriptions, specifications, etc,, adopted in Schedviles of Rates 
prepared by different -authorities, a confusion is created in the mind 
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of tile contractor. Thus when he submits quotations fc? work in othar 
organisations# rates ^juoted by him are higher .than v/han he .would have 
quoted if he did not have to cover ambiguities and interpretations 
whioh he fears may be different from those he is used to, ife may 
even hesitate to tender for works in unfsimilar organisittioJifi if 
sufficient tinio is not allowed for studying new Schedule e and 
submitting properly worked out quotations* Under ohese circ’misbajnoes 
competition in tendering ceases to te really competitlvei, Koredver 
unfamiliarity with a particular Schedule will result in disputes 
between the contractor and the construction agency which a®/ 
otharwise have -been avoided* Ti*om the point of view of construction 
economies, therefore, it is necessary that an All Indit. ^Ahdard- 
Schedule of Rates bo prepared covering the following* 

(a) Standard descriptions of items in rationalised unitsj 

(b) Standard specifications - to be in consoioance with 
those issued by the ISI and the Indian Roads Congress; 

(c) Prices based on standard constants of materials, 
labour, tools and plant, etc. » 

(d) Standard method of measurements 

As prices vary in different parts of the counb'v, for the 
Schedule to reflect market prices as closely as possible, praoihg of iuoms 
contained therein’shmld be done on a tonal or otter suitably bati-s t/ 
divi^jag the country into suitable regions, large to''/ms, wtc. 

Descriptions of items in different Standard Schedules of Paxes vill be 
the same with tte exception of such items only as are peculiar tc- 
partiailar regions, towns, etc. All construction agencies <5p9rat.Vng 
an area covered by a particular Sctedule of Rates shy’ild adept 



that Schedule for all contracts to be concluded for works in that 

area, 

5*46 With a view to incorporating in the Schedules proven 
new techniques and materials as and when these are develapod and 
keepixig the prices upto-date it is necessary ti^t the Schedules be 
kept continiioUy under review and necessary amendments issued 
thereto at suitable intervals. 

5^47 Due to rapid development of the constructionJbodustiy, 
technicallcnow*“how, construction methods and techniques have 
undergone a considerable change. These changes are reflected in 

t. ■ 

the information which is made available by the industry,- In the 

standards and codes issued by different organisations and by 

literature issued by technical institutions. Writing of 

specifications will, therefore# involve a study of standards# codes 

and literature covering latest technology issued in India and 

in other advanced countries. It will also involve examination of 

literature issued by trade in respect of various manufactured 

articles, Availability'ln the market of different types of 

materials complying with requirements of relevant standards will 

have to be ascertained and their suitability determined. 

important 

5* 48 The work to be vmdertaken is extrmely^■nfXSCiteaSl aud 
exhaustive and because of its special nature, has to be tackled 
• by organisiiig a special cell for the purpose, Bec^ause of its 
association with research organisations and tecimioal institutions# 
both public a’Td private, and its role in the development of new 



loaterials techniquesj and its approach to the building industry 
generally, the National Buildings Organisation Is considered most 
suited for organising this set up. That way the true national 
character of the Schedule will be maintained and it will develop on 
sound scientific lines. 

2^4:9 The Building B^ojects Team (BPT) of the Committee on 
Plan Projects had also atiidied the problem of different rates 
existing in different dep.^rtments for the same item of werk in the 
same locality. In their report on I\iblic Works Administration (1962) 
the BPT had r .l g ^ emphasised the njed to evolve an All India Standard 
Schedule of Rates* priced on a zonal basis, so that such differences 
in rates do not occur. They had also recommcand e d that all engineoring 
organisations should adopt the All India Stond^^rd Schedule of Rnteco 
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GHftPlER VI 

AIMINiamATIVE AND QRQANISATIONAL FAGTCES 

5.1 The oongtaruotion domponent in futtire Plans will require a 
Ixlgh level of devBlopmental activity and call for urgent actian to "be 
taken to remove hoLi-ups and bottlenecks in the present adodnistratlve 
prooedurea Bbcperienoe in the Third Plan has indicated tl» need for 

a radical change in the existing system of Public Works Administration 
if the gap between targets and achievements is to be narrowed, 

6.2 It has been acknowledged in almost all quarters that there 
are distinct possibilities of streamlining the administration of 
construction deperMtents which would result in the achievement of 
speed, efficiency and economy, A number of committees were 
constituted hy diff^ent Central Ministries and the Planning 
Commissi cm to examine the working of the e3dsting administrative 
machinery of these departments and to suggest steps tcT'streamline It, 
Though these ownmittees have made positive recommendations, most of 
these recommendations remain unimplemented, Ifcless there is a 
dynamic approach and bold steps are taken, it is doubtful whsther the 
present system of administration will permit of physical targets to 
be set forth in the future Plans being achieved, 

^ S fegutive Pattern to replace acre tariat flystem t In the 

present system, Technical Ifead of a construction deparlaaent is 
subordinate to Secretary to Government in that department^ Whareas 
the Head of the department is made responsible for preduolng results 
and is the motive foroe behind the implementation of the Plan 
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-pro^*«aBa8f—iJQL-is rKytr-gtvBn due recognition. The system leads to 
a considerable time of technologiats being wasted in explaining 
technical matters to ncsQ-technlcal Secretariat, Often technologists 
have, to discuss schemes with Under Secretaries, Deputy Secretaris_^. 
and ^eretaries before these are put up to those who are 'responalbls 
for taking decisions and for laying down-policies. As the 
technologist does not normally have direct access to- thejxxlioy asking 
head, his views are diluted and modified in the procssSi, 

6 ,4 Instead of providing relief to the Technical Head, the 

present system ad^s to his work and he is left with insufficient tins 
to ensure efficient functioning of the department. The system 
causes irritation and frustration even among seniooMieoJbnolQgista. v^ 
the result that tney lose Initiative and in due course this attitude 
is reflected in the-warking>-QjLloweir-ftiaotiOTjor4es-rixLjih©Ma»p^ 

This is a distressing siiuation and has to be remedied. Any reforcr 
or ro»-orgauisation to be effective must recognise the fact that the 
person who translntea CjOvernmenW-e jjolicies and programmes into 
action is given full authority to do so and to get the best out of 
his subordinates. 

^ 5 The’ Building Projects Team of the Committee on Plan 

Projects have made a specific study of the subject of administrntivd 
and organisational factors in relation to construction department^ 
of Governments. It has been brought out in their Report that the 
present system provides for unnecessary checks and restraints yhich 
lead to lack of faith and confidence and to a marked tendency to 
avoid'taking decisions. It does not permit of bold actions aud 
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trials of new ideas and of advances in science and technology. 

Planning and research involve rislc. These also involve expenditure 
which nay not always produce direct results. These factors havB> 
however, to be accepted if the co'ontry has to make progresa 
6*6 In order to achieve economy, efficiency and spood in 

construction and to ensure tint adequate authority to discharge their 
responsibilities is given to ifeads of construction departments, it is 
essential that the present system, of Publj.c Administration be 

abolished and a system based on an ojoscutive pattern be introduced 
so that both responsibility and authoritj!- vest in the Ifead of the 
department and his serlor technical celleagucs. 

6,7 of Gons-'jruction ; Although construction in various 

forms accounts fcir a heavy developmental outlay, there is no single 
organisation charged with the responsibility of organising, assisting 
and promoting the construction industry and generally taking steps to 
ensure proper utilisation of available resources and of moderaisation 
of construction techniques. Communication of technical information, 
collection and utilisation of statistics, intensification of research 
and its application to iruiustry, experimentation and introduction of 
new techniques and variois other aspects of the construction industry 
are at present dealt with piece-meal by different crganisationsc 
Due to lack of norms and st,andards and use of outmoded criteria, 
designs adopted ore not always economical. Technical manpower 
recruitment, their training (pre-service and in-servioe) and proper 
utilisation, setting up of a suj.tab?-y staffed central design cell with 
appropriate e:?pertiso, affording of assistance in speedy and economical 



118 


executi^jn-of* cone'tmcrfcion financed from public fiinds^ popularisation 
and development of management aids and services, development of new 
mateid-als, setting up df equipment pools and of Construction Finance 
Corporation, registration of contractors, organising the business 
aspects of construction industry, ensuring that errors committed in 
earlier projects are not repeated in subsequent ones, etc. would 
indicate a definite Requirement for a Central Aithority which will 
attend to those ta^s and to others which have been outlined earlier 
in this Report. This aim could be achieved by reorganising the 
existing Ministry, of Works suitably into a Central Ministry of 
Construction. The role of the reorganised Ministry should broadly be 
to assist the Construction Industry as a whole in the wide range of 
problems which concern it, to encourage the development of new 
techniques and materials, to ensure proper utilisation of technical 
manpower, to built up expertise and to arrange for economical and 
speedy-execution of works financed by tlie Central Government. 

6,8 Autonomy of various public sector undertakings should not 

be interfered with. Their construction should, however, be done with 
the technical assistance of the proposed reorganised Ministry. Large 
undertakings should continue to have separate chief Engineers 
(appointdd by the Construction Ministry) under the administrative 
control of their General Managers but technical giidance should be 
■provided by the proposed Ministry which should also lay down uniform 
an<^ economic standards & specifications and disseminate upto-date 
technical knowledge and information. Coordination of construction 
activities of different public sbetor undertakings will thus be 
achieved-through the medium of the-Centml Mini stry, 
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Economy in construction does not depend merely on lowering 
of scales and specificatlonSi Gonstructioti is a complicated affair 
involving materials* human-beings and management. Improper management* 
unsatisfactory Inman relations* discontented staff, irregular and 
uncoordinated supply of materials* etc, * may more than offset all 
attempts at econcaiy. The Central Ministry would assist in proper 
attention being devoted to all these aspects eventually leading to 
economy in construction, 

6.10 Construction staff of public sector vmdertakings should be 
borne on a regular cadre Operated by the Central Ministry so that 
individuals are assured continuity of service and surplus technical 
staff is not discharged on completion of works bdt is tTansfeired 
from one undertaking to another or elsewhere* as necessary, and the 
e:qperience gained is properly utilised, 

6.11 It may be argued that the formation of the Cfentral Ministry 
of Construction will result in over-centralisation and doubts may be 
eapressed about the ability of such a single Ministry to deliver the 
goods, The siae of an organisation is not what natters, liLat 
really matters is the manner in which tla organisation funotions. If 
the set up is so framed that there is maximum oentralisation of 
policy making and masiiiiim deoentralisation of executive authoalty* 
the organisation should be able to cope with any amount of work. 
Besides# a large organisation is better e^pipped to address itself 

to speeialisaUon in different fields. The intention is that this 
Ministry dbould be so organised that it can cope with the task of 
developing the construction industry as a whole and attend to 
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Central Government* s programme of irorks efficiently, 

Another nuestion which may ariige ie whether it is the 
intention to amalgamate all organisations. Which have developed 
specialisation in particular fields in the existing public, sector 
undertakings, with the proposed Ministry of Construction, The aim is 
to do away with a number of planning and design organisations -which 
are created on an ad-hoc basis for carrying out civil engineering 
works connected with Individual projects. Continuity of work load 
over a period of, say, 20 years is not available to these organisations 
and the specialised knowledge built up is wasted. It has been 
suggested that a well equipped Central Pls.nning and Design office be 
set up in the proposed Ministry of Construction, This set up being 
sufficiently large will be able to build up separate units or teams 
within its field to plan and design works of specialised nature 
connected with different major fields of industry. As this 
organisation xd.ll be entrusted with work on an All India basis 
continuity of work load could be ensurdd. At the same time, it is 
not the intention to immediately disturb the existing large . 
planning and design organisations which have been built up in the 
public sector undertakings in the fields of iron & steel, fertilisers 
and petroleum as these organisations have built up expertise to plan, 
design and- execute cixdl engineering x^rorks needed for these 
industries. But the aim will be to maintain close liaison between 
these organisations & Central Ministry of Construction and gradually 
bring the civil engineering sections of these organisations into the 
fold of the Construction Ministry. The formation of a common cadre 



of technical personnel should, however, be taken up inmediately. 
Interchange of technical personnel; between the proposed Ministry and 
public sector undertakings should lead to cross-fertilisation of 
ideas and general improvement in standards, 

6 ,12 ■ The procedure for liaison between the proposed Ministry of 

Construction on the one hand and the Council of Scientific and 
Industrial Eesearch and the National Laboratories on the other, should 
be lald'dofwn so that results of research in construction techniques 
are utilised and the problems encountered in the field are fed back 
to the laboratories for further research and study. The proposed 
planning and design office in the hlinistry of Construction has to 
play a pivotal role in this matter. As this office will .be 
responsible for pl-anning and designing large and important projects, 
decisions xd.th regard to adoption of innovations in construction 
techniques or Futerials developed by research, could be taken at the 
highest level and incorporated in projects from the initial stages. 

It is by utilisation of results of research in large projects that 
significant economies will be acW.eved and confidence built up for 
general adoption of these results in the country. The Central 
Planning and Design office will have a better perspective of the 
country^s current construction activities and its future programmes. 
This office will, therefore, bd able xo identify areas in which 
research is urgexitly required for solving problems of construction 
and which would contribute towards larger economies. National 
Laboratories are not in a position to take up research simultaneously 
on all problems which are thrown up by the various construction 



agencdes in the comtry. The Central Planning and Design office vill 
be an appropriate agency to scrutinise these problems and lay dovn 
priorities so that maxiinum returns are achieved within available 
resources. 

6.13 The Ministry of Construction will also be responsible for 
coordinating the problems of the construction industry with the 
activities of National Laboratories in the field of Civil Engineering, 
Adoption by the industry of new construction techniques and materials 
developed by these laboratories and feed back of important problems 
facing the industry to the laboratories for investigation, could be 
greatly facilitated. The proposed Ministry of Construction would, it 
is ccnaidered, greatly improve mutual coordination in the activities 
of the National Laboratories, construction departments and the 
construction ihdustry, 

6.14 The Construction Ministry should be so constituted as to 
give the executive head (a Director General of Construction) adequate 
authority and responsibility for taking deciaons on technical matters 
and for advising Government on matters of construction policy. It 
should have field organisations on a zonal basis depending on work 
load so that execution of works which are entrusted to the Ministry 
is undertaken by these field units. These set-ups will have full 
authority to exercise initiative within the broad framework of the 
policies laid dawn ty the Central Organisation. Work pertaining to 
Defence, Railways and Irrigation & power should, however, continue 

to be dealt with as at present as these departments have very large 
civil engineering organisations of their own and their work is of a 
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gpecialised nature. The pooled sGlentifio know-how of the Ministry of 
Construction should, however, be available to them, 

6.15 The constitution of the set^p in the Ministry which should 
deal with the various tasks enumerated above is indicated in 
Appendi3G-C, 

6.16 Conatruetinn Qriyanlsation in States ; Generally, in every 

State, there are three branches of engineering viz. Irrigation, 

Buildings & Roads, and Public ifealth and each branch has one or more 

in 

officers of tite rank of Chief Engineer, If/any branch, the number of 

Chief Engineers is more than one, the seniormost Chief Engineer or the 

selected Chief Engineer should be designated as-Principal Secre-bary 

and the other Chief Engineers as Seoretarieso The Chief Engineer 

functioning as tlie Principal Sbcretary should be incharge of 

establishment and of coordinating policy within the branch. All 

•* 

Chief Engineers of a branch should act as a Board for formulation of 
policies for the branch and for taking decisions on technical schemes 
above a certain -value, say, Rs, 2 crores, for which Chief Engineers will 
ha-VB joint responsibility* The Chief E-ngineer functioning as tte 
Principal Secre-tary should be tto Chairman of the Board, 

6.17 Advisory Board for Sta-te De-velooment ; There shoxild be a 
machinery in the States for pooling technical data and ejcperiences 
•with a view to dra-wing up an integrated plan of de-velopment which 
would Include judicious allotment of priori-ties, assembly of 
resources with reference to needs of a project and the drawing up of 
realistic programmes of execution. Each State should set up a high 
powered body of Engineers, Architects and other technologists charged 
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with the responsibility of coordinating all construction activities. 

The Board would keep under review all problems of a technical nature 
and its Chairman will have the responsibility of tendering advice to 
the State Cabinet on important technical and allied matters. 

6,18 The Chairman of the Advisory Board should be the Chief 

Technical Adviser to Government and should have necessary technical 
staff to assist him. The staff organisation might consist of Directors 
of planning and coordination, of recruitment and training, of 
consti*uction equipment (with a suitable set up on a zonal basis for 
looking after mechanical equipment), of construction materials, of 
work study, research and information, 

6, 19 This problem was also studied by the Building Projects Team 

of the Committee on Plan Projects of the Planning Commission and in 
their Beport on Public Works Administration the Teem made similar 
recommendations. 

6,20 Accounting and Audit ; Accounts rules for public works were 

formulated in 1908 in the form of a compilation called "Public Works 
Departments Code", These were modified by Govt, of India in 1918, 

The existing pattern retains its fundamentals from that year. The 
system of accounting envisaged in ttege rules was intended to suit the 
level of construction activity that was prevalent in earlier days. 

With the manifold increase in the construction activity, ShsssBc these 
accounting procedures and rules have become out of date' and 
cumbersome. The present system of accounting offsets the efficiency 
of execution of public works and requires to be modified to suit 
the present day conditions. 
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6* 21 Considerable rationalisation of accounting procedures for 

public works with a view to eliminating interferences, delays, etc, is 

called for. The present rules and procedures should be modified so 
is 

that it^^sier for a Project authority csr Head of an organisation to 
work efficiently, S-implification of accounts rules will also result 
in econpnQT ill overhead expenses. 

6, 22 The Building Projects Team of the Committee on Plan Projects 
(Planning Ccwamission) have, in their Report on Public Works 
Administration, made certain recommendations after making a comparative 
study of the existing system of accounting procedures in vogue in 
different departments. The Committee on Administration which had been 
appointed by. the Central Cabinet for promoting administrative efficiency 
had set up a Working Group for simplification of Public Works Accounts 
Code, The Report of this Working Group contains a number of 
suggestions for s^.mpllfying the existing procedures within the existing 
frajne work in the Account Code of the Central Public Works Department, 
The Working Gi’oup have also suggested that other construction 
departments like M,E, s. and State P,W, Ds may consider whether they can 
profitably review their procedures in the light of the recommendations 
made in thair Report, The recommendations contained in the two 
aforementioned Reports need to bd implemented where not already done. 
6,23 In the existing pattern of Public Works Departments, an 
Executive Engineer/Divisional Engineer is the primary distursing 
officer. Accounts are compiled under his supervision and are forwarded 
to the Accountant General for audit and incorporation in the General 
accounts. The Accountant General is vested with dual functions of 
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accounts and auditing. Chief E-ngineer*s office also compiles 
figures of expenditure from returns obtained from various divisions 
in order to facilitate effective control over expenditure. Apart from 
the duplication of \rork involved in follovdng this procedure, 
considerable time and effort are wasted in reconciliation of figures 
in the accounts kept in (^hief Engineer* s office idth those maintained 
in the Accountant General’s office. Preparation of Appropriation 
Accounts is delayed and involves avoidable correspondence and offiioe 
work, 

6, 24 To obviate these it is advisable to separate accounting from 

audit, to relieve the Accountant General of the responsibility of 
accoiniting, and to keep accounting and primary audit with Chief 
Engineers, Auditing by the Accountant General might preferably be 
done through audit parties visiting divisional offices and offices of 
Chief Engineers as often as necessary. This system will reduce time 
and energy spent on correspondence and on queries which arise out of 
periodical returns which are normally submitted to the Accountant 
General while initial documents are retained in divisional office, 

6, 25 A Controller of Accounts with suitable staff should be 
placed under Chief Engineer and made responsible for compilation of 
accounts and for rendering advice to Chief Engineer on financial 
matters. The executive should be in control of accounts staff if 
unnecessary delays are to be avoided and works executed speedily, in 
spite of any minor disadvantages which Jsxs the system may entail, 

6,26 At present promotions, transfers, etc., of Divisional 
Accountants are controlled by the Accountant General, Administrative 
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control over Accountant is, however, exercised by the Executive 
Engineer in whose office the Accountant functions. This dual control^ 
which is not conducive to efficiency, will be eUminated when 
accounting is separated from audit, and all personnel matters pertaining 
to accounts staff are dealt with by the establishment branch of th© 
Chief Engineer’s office, 

6.27 The responsibility for maintaining accounts should 
primarily be vested in the executive. Executive Engineers, 
Superintending Engineers and Chief Engineers should have accounts 
officers of appropriate rank to help and advise executive officers. 

The Controller of Accounts on the staff of the Chief Engineer would 
be in overall control of all accounting matters and would issue 
necessary instructions on behalf of the Chief E-ngineer on policy 
and other matters relating to accounts. 

6.28 All payments should be made by Executive Engineer after 

audit 

technical, arithmetical and primary/checks h?.ve been exercised in his 
office. Pre-payment audit by an external agency should be done 
away with. Recovery can be effected from a contractor in accordance 
with contract terms if any overpayment is detected in post-payment 
audit by external audit parties. Any rii^ involved in adopting this 
system will be more than compensated by reduction in tendered rates 
resulting from speedier payment, and is worth taking, . 

6.29 Cost Accounting Cells ; A cost accounting cell should be 
created in every important project. Scientific procedures diould be 
laid down for collecting field data in respect of cost concurrently 
with the construction of project, A cost accounting cell should 
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also be set up in eviiry construction department in Chief Engineer* s 
office. It should do costing of works' systematically and should help 
planning and work study cells which have been recommended to be set up 
in large projects and departments. The data obtained by cost 
accounting cells should also be fed to cells working on the 
preparation of Standard Schedules of Eates and for keeping these 
upto~date. 

6. 30 Budgetary -pro-yision ; Once a project vdth a time schedule 

is sanctioned, it is necessary that there should be no material change 
in construction prograrmae. Vmious hlndurances which impede progress 
but which could be avoided by detailed studies before design and 
construction are undertaken ha.ve been dealt with in previous chapters. 
Sometimes budgetary provisions made from year to year are substantially 
lo-wer than the funds required for an optimum programme of construction. 
Though it is realised that urgent financial needs and other unforeseen 
circumstances do sometimes mr.ke imusual demands on the availa.ble 
financial resources of the country, it should be appreciated that any 
dislocation in continuity of execution results either in expensive 
equipment and staff being ungainfully employed or their prrtial or 
full disbandment. It should be ob-vious that equipment and staff 
once disbanfed are not easy to reassemble. Starving a project of 
the requisite funds would, therefore, lead to delays and increase 
in costs. It may also lead to financial claims from contractors 
and suppliers besides causing deterioration of materials collected. 

The inertia created by slowing down or stoppage of planned 
construction schedule is another serious conseouence which further 
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affects costs. In short, budgetary planning and continuity of funds 

are as important as realistic and optimum schedule of construction 

and should receive full consideration. It is, therefore, recommended 

that funds for construction of important projects should be allocated 

over a long period and not by annual budgetary provision, 

6, 3i Organisational pattern for dissemination'of results o f 
Research and for development ; A well eejuipped and 

^aitably manned Research and Development Organisation for application 

of results of research to construction, standardisation# development 

of materials, socio-economic studies, training and information is 

essential* Some of these functions iSnadriniung are at present being 

performed by the National Buildings Organisation, 

6, 32 In addition to tte functions which are ]5eing performed by 

the National Buildings Organisation as constituted at present# 

Development Groups to evolve standard design for works of repetitive 

nature, based on upto-date technical data, have to be established, 

This will ensure uniformity in desi^ conforming to functional 

requirements and result in economy by eliminating waste. 

6b 33 Establishment of a Building Materials Assessment and 

Development Cell in every State has been recommended. These Cells ■ 

will be lesponsible for making a fair assessment of requirements of 

construction materials and plan their increased production and 

dlstritution. Such a step is expected to stabilise prices of 

materials which have been markedly rising during the last few years. 

As materials account for two thirds of cost of construction, 

stabilisation of their prices will result in economy in construction 

costs. Establishment of a Building Materials Assessment and 


/ 
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Development Cell at the Centre would also be desirable to coordinate 
the efforts of different States and to lay down methodology and norms. 
The National Buildings Organisation is considered a suitable agency . 
for the purpose, 

6.34 Preparation of an All India Standard Schedule of Hates idll 

contribute largely towards bringing uniformity among different 
construction departments in preparation of estimates, descriptions of 
items, units adopted and in methods of measurement, and in basic data 
adopted in preparation of rates. At present a large number of such 
Schedules of Hates exists and the wide variations in descriptions of 
items and basic data adopted in preparation of rates create confusion 
in the minds of contractors working simultaneously in different 
departments. Contractors, therefore, push up prices to cater for 
’’assufaed" liabilities. Preparation and adoption of an All India 
Standard Schedule of Rates priced on a zonal or other suitable basis 
is, therefore, essential. The National Buildings Organisation has 
been requested to prepare such a Schedule, to have it suitably priced 
and to revise it periodically so as to keep it upto-date, 

6, 35 In the past Plan years, a Large amoiant of construction has 

been carried out in various fields. The experience gained and the 
expertise built up by carrying out different projects have generally 
been confined to a small number of engineers associated with these 
works. .There is a necessity to disseminate technical information 
and.^data which have become available so that this informp-tion may be 
advantageously utilised by technologists all over the country in 
future works. T.he National Faildings Organisation should act as a 
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"clearing house" for dissemination and exchange of technical information. 
It has to intensify work on experimental and demonstration housing in 
collaboration with research organisations. Display and Informaiion 
Centres have to be established in different parts of the country, 
Refresher courses have to be arranged on important technical matters for 
technologists engaged in tte industry and work study facilities have 
to be provided, 

6, 36 In view of the foregoing tasks which the National Buildings 
Organisation is expected to perform, it is essential that it be 
suitably strengthened and reorganised. 

6, 37 Standing Committee of the National Buildings Organisation 

appointed a Sub-committee in 1965 under the Chairmanship of Maj, Gen, 
Harkirat Singh to review the existing set up of the organisation and to 
formulate recommendations to improve it and its performance. The Sub¬ 
committee recommended that the N, B, 0, should be reorganised as an 
autonomous and broad-based organisation more or less on the lines of 
the Indian Standards Institution to ensure active participation of 
Central and State Government Construction Agencies as well as builders 
in the Public and private Sctors, The recommendations of the Sub¬ 
committee were fo:i'warded to the Standing Committee of the N,B,Q. and 
also to the Ministry of Works, Housing & Supply, In view of the 
enlarged functions which the N,B, 0, is expected to perform, it is 
necessary that the recommendations of the aforementioned Sub-committee 
be given effect to. 
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CHAPTER Vn 

MOTIYifflOW. TRAINING AMD HJBLIGITY 

7«1 Motivation » Motivation and Incentives are largely ooneerned 

vlth psychological and faunsn factors which have to be taken into 
account to get the best out of an individual* Incentives present an 
approproate device through which motivation may be provided but they 
cannot, by themselves, meet the present day challenge where many 
oon?)lex human problems are involved, 

7*2 The factors which create a proper climate for everyone 

ocaicerned to put in his best ares 

(a) Everyone should feel that he Is an important member of 
a group engaged in a usefil national activity; 

(b) A person under whom an individual is working should 
appear to him to be a capable and efficient leader 
towards whom he woQld imturally feel a sense of respect; 

(c) An individual feels that his work is being appreciated 
and, in exceptional cases, even being materially 
rewarded; 

(d) Any delay or failure to get recognition is in all 
probability an Indication that he should strive harder 
and not feel frustrated. 

Although there are other human factors which go towards creating the 
right climate, the recommendations in this regal'd have been limited 
to such concMte steps as would require administrative action. To 
produce the right climate, many other things will have to be done 
including careful selection or even training of leaders to ensure 
that they possess the skill retjulred to deal with human matertal. 
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7* 3 In the present system of working of public services, 

^premacy of administrative personnel over teclaiical personnel aots 
as a disincentive where exercise of initiative by the latter is 
concerned# Tenas-and"conditions of service of engineering personnejl, 
architects and other technologists in Public Works' Bepartments np d 
^biic Sector t]hd.ertakings need to be reviewed and appropriately 
modified# Control of all technical departments from the lowest level 
to the highest level should be entirely in technical Irmds both in ths 
States and at the Centre# 

7,4 The system which permits assessment of capaMlltiee of* 

technical personnel by officers of the administrative cadre should be 
abolished# (in some States annual confidential reports about 
cap>abilities of Divisional Enginedrs/Executive &-ngineers are written 
by Collectors/Deputy Commissioners) Officers of the administrative 
cadre cannot properly assess capabilities of technical personnel as 
work done by the latter is largely technical in nature# Capabilities 
and perfoiTnance of technical personnel should be judged by tteir 
superior technical officers only, 

7# 5 Salary and status of engineers, architects and technologists 

in Class I service are at present generally lower than those of officers 
of the Indian Administrative Sbrvlce for equivalent length of service. 

It is essential that this disparity be removed and technologists 
given their due place. Their pay and status should not be lower than 
of those in the Administrative Sdrvices for equivalent length of 
service# FormfLtion of the Indian Service of E ngineors should be 
speeded up as this will, to a certain extent, remove the disparities 
that exist at present. 
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7# 6 Apart from ameliorating the conditions which dampen the 

initiative of engineers, architects and builders, it is necessary to 
instllaite positive incentives as a mark of recognition for outstanding 
achievements. A technologist who during his employment acquires 

t- 

additional qualifications or makes an outstanding contribution should 
be appropriately rewarded by the Department or the project with which 
he ls .;concerned. Whenever an engineer or a team of co^orkers show 
higher efficiency which results in significant economies they should be 
suitably rewarded, flich rewards may be in the form of advance 
jonOBRSOctz increments, accelerated promotion, cash awards, certificates 
of merit, etc. Departmental (Technical) I^ad should be the competent 
authority to recognise good achievement and reward it suitably, 

7.7 To recognise work qf an exceptional order incentives should 
be instituted at the national level. National awards should revrard 
individuals or groups who have contributed towards achieving 
construction economy of an exceptional order. The amount has to be 
necessarily high to stimulate intensive effort, A board of Judges 
consisting of eminent technologists should make the selection every 
year from proposals received from all over In<3ia, Awards should be 
given in deserving cases only and not as a matter of coturse, 

7.8 Extreme degree of vigilance exercised in recent years by 
the Special Police Establishment, Vigilance Departments and other 
similar agencies and checks exercised by the Chief Technical Examiner, 
though useful to some extent, act as a disincentive to serious jind 

^ ■ i ' • 

sincere workers even at senior levels resulting in loss of 
initiative, A review of these measures is considered essential. 



As the tone of. efficieney in a department is set its . . 
Ifead, it is essential that in selecting the Head integrity should he 
one of the major considerations, Ha.ving selected tte Head, full 
confidence should be placed in him as othenri.se tds initiative j drive 
and mithusiasm arc dampened. The following steps should provide ail 
effective alternative to fresent methods for putting down. corruj»:ation 
and increasing efficiency: 

(a) The responsibility for proper and efficient working of 
a Department or a Project sliould be placed on the Head 
of the Department/Project giving him ample powers over 
staff under him; 

(b) Head of a Department or a project should as a ruii 1)B free 
tc, deal with all cases of cases of corruption or othet* 
malpractices within tlB Deparianent/Project, Ofttsid® 
agencies concerned with vigilance should rema.in at the 
disposal of the Head for conducting such investigation* 

as tho Head may wish thrm to carry out; 

(c) Quality control mechanism within the Dep'artment/rroJ»®t 
should be strengthened by establishing (Hality contnl 
units responsible directly to the Head, 

7.9 Train ing: One importajit aspect which is generally overlooked 
by construction departments in the country is training of engineering 
personnel, especially the officer cadre. This has indirectly r6#ilt*d 
in a gradual decline in efficiency. It is normally assumed that ifhen 
young officers enter service, they do not need my training to beoon» 
conversant vri.th departmental rules and procedures and that those vho 
have been in service for some years are upto-date in their teefanieal 
knowledge. Both these assumptions, are incorrect. In-service 
training is necessary if efficiency has to be mainuained, 

7.10 Training of technical officers of construction services 
may be sub-divided into the following two broad categories: 

(a) soon after recruitment 

(b) after gaining e 25 )orience 


-A 



These tuo eispects of training are different from ea.ch other in 
approach end intenediy but are equall 7 important. The responsi'hlU.ty 
for importing training to officers in either of these two categories 
should he hoxue by tbs organisation( s) to which officers belong. 

Lea^dng it to individuals to achieve proficiency through experience 
and perscoial efforts is not the best way to encourage efficiency and 
much better results will be obtained if training is imparted to officers 
soon after they enter service and refiresher and specialised courses 
are arranged at frecjuent intervals thereafter. The amount speut on 
training viiU be more than compensated by economy achieved in 
construction oostau 

7*11 Becruitment to Pub3ie Works Departments ond Public Sector 
Obdertakings is normally made at the Assistant ibgineer/Assistent 
Executive Engineer level end at oozreqponding levels in other 
categories of technologists. Generally^ graduates in technological 
disciplines without any experience or with one or two years experience, 
are selected fcr such posts. An offio«r of this tjrpe is normally 
placed in dUrect charge of a sub-division which is the primary unit 
of ajay construction service. Altbou^ such an officer has a sound 
theoretical background of the peridcular discipline to which he 
belongs, he is not conversant with the many administrative and other 
departmental prooedires vhi<di are associated with the execution of 
worktb As works procedures vary fiKim department to department, an 
officer newly recruited to a department cannot be expected to be 
conversant with its procedures thou^ he my have worked for one or 
two years in another department. 
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7*12 linprrting of training in works procedures is obviously not 
prrcticable in an educational institution* It is, therefore, necessary 
that cccB traction departments of the States and at the Centre organise 
suitable training courses for all newly recruited technical officera^ 
7*l3 The training should include lectures, visits to F®’o3®cti^ 
construction sites and attachment to construction units in the field 
and to associated administrative and accounts offices. The scope of 
training should, inter alia, cover instruction on department? 1 

ft 

organisation, prooed es, administration, accounts procedure, works 
accounting & budget; quantity surveying & contract procedure; stores 
management and inventory ccntrol; personnel management; and sit® 
management, construction techniques and use of equipment. 

There is nothing new in the proposal to train engineers and 
other technical officers on recruiTment. In fact this system has 
aireadST been adopted by the Railways. Bstablished industries in the 
private and public sectors, the Indian Administrative Service and 
other Services have a regular programme for training newly recruited 
young officers prior to their being assigned independent roles. The 
system of initial training has not hitherto been generally adopted Ih 
construction services owing perhaps to the need for placing technical 
personnel in position immediately on recruitment. However, a stage 
has now been reached when systdmatio training to newly recruited 
engineer and other technical officers, before being assigned 

t 

independent charge of works, should be insisted upon in the intwrest 
of efficiency and economy. 



7*14 Engineers, arohitects and other technologists who have 
served contLmally for a few years in a Governmtent departnient become 
"routine minded" and tend to lose dynamic and progressive approach 
to the fields of science and technology. They tend to lose touch 
with the latest technological developments owing to absence of 
facilities to keep themselves abreast of modem developments in the 
country and abroad. Study leave to attend refresher courses and 
specialised courses is not easily sanctioned due to shortage of 
experienced technical personnel, Oftenvthose who are ababe to attend 
special training courses conducted by universities/institutions, have 
to provide the re^piisite funds from their own resources. These factors 
act as disincentives to serving engineers, architects and other 
technologists towards acquiring additional qnalifications/training, 

7,15 Engineers, architects and other technologists in Government 
employment should be encouraged to attend refresher courses, advanced 
ccurses, specialised courses, etc, to enabld them to keep abreast of 
rapidily developing technology in the field of construction and to 
acquire pjosb-graduate qualifications. 

Refresher courses should cover instructions in a wide range 
of subjects connected with techniques of construction and construction 
management and should give a clear pdcture of modem develop>ments in 
various fields. These courses are intended to apprise practicing 
engineers and architects of the latest developments in constmction 
technology and their application with a view to achieving efficiency 
and economy. As far as possible every technologist should be able 
to attend such courses periodically “(say, every five years). 
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Advanoed course should bo limited to subjects with vM.dk 
dsglgQ and development are inter-linked ylz. advanced strucrturol 
gDolysiSf structa^al designs.^ con^jutor method of structural analysis* 
soil mechanics^ concrete technology, prestressed concrete, etc* 

Engineers and other technologists who have on aptitude for design and 
development should be encoorcged to attend advanced courses in the 
country and abroad and givcr» th" nooossary facilities fcxr the purpose, 
£peoiali"cd course • should lay stress on construction 
techiology cf a eprc’cl P''tu‘»'6; vi-j ^.foundation engineering, 
indufttriall*rd mou'-iods of bullijig construction, welding technology* 
uss of sp^caal coi "trucuion pLaat and -Tachinery, air corditioning, 

•v 

iUlanlnation ongs neoring, '^to, Lidividualo with necessary qjuaUflcntions 
and aptitude should bo selocted and 'urrined so that expertise in 
spedalised branches is built up, 

7*1 Quantity surveying is a discipline which has not received 

due attention in thp country. In order that fairly accurate financial 
implications of a commitmenx arc known before it is made, preparation 
of bills of qfUantitieB for a ^r>rk which is required to be executed 
is necessorye This in turn *'<=*'’'»ftsitates preparation of drawings, 
specdfxcations and other r^q^isito dOvirlg. Conir._ctB can then he 
concluded on a lumpsum brsis, •';ork is f'xecuted more anoothly and 
payment of corliactor* 3 bill-s is compa atively speedier. Civil 
engineers Bh''Uld. therefore, be given special training in 
Quantity surveying; 

7,17 In all construcid'^n departments. Assistant Executive 
Engineer/A,PS ls tan j Engineer is assisted by subordinate supervisory 
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TMp staff Is ssqpsotsd to perfoona a serlss of seating (discks 
OPd tsstfl^ ijoproted oonstruotion to^lBlijues oxv bslBg Introduced, 
it Is nsosssQJpy to put supsndsoxy staff thrcnfb^krnlfdng ooursss and 
isftssbHr ooorssib 3iah oonrsis should ^nji^vsss on praatioal 
aspects of eanstruetienij methods of eon^skinf tests j;s3d irdcoutions 
to obtain good workmansfalpb Its causes should povw subjoets 311c* 
welding teetaiologjr, eouorete technology, etes, WLtheut adsc^te 
trolnlng, supartisory staff engaged on large coustniction wcacks will 
ac^fCdLxe ea^Jerience in modem tebbniciQes hy trial and error only, which 
is not a satisfoctoiy method of dealing with the problem. 

7, IB Till the recent pdst most thills in India had been pa^ed 
down from father to son as Indeed was the oaae in most other parts of 
tlB world till a few deoades ago, With the de'colopownt of increaaed 
Sftttwnri for skillBd workers and evol tion of new tectnologies recfilrlng 
newer and more sopfaistloated ticllls ccfupl ed with on urge to boost 
proctoctivl'ty, sj^etematie training of wooAadea has ac(jiired a degree of 
importance In modem economies, whioh I din has had to reoegnise in 
early stages of plnnn-ing ^ With the increased pace of! development, 
traifting of Skilled ack»s in lijdia will have to be-given greater 
attention conmensuratf with our future &eed& 

7,19 Out of BO S-ngineerlng and 22 Non-Engineering traies under 
the Directoral^ Cieneral of Employioent and Train in g of the Ministry 
of labour and Employment, training is imported in 8 trades pertaining 
to the oonstritction industry and the capacities created In these 
tmdes upto the end of Third Five l^ar Plan are given below: 
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Trade 


No, of seats 


Seets intro- 


Bareentrge 

introduced 


Building constructor* 

224 

176 

88 

2* Carpenter 

7290 

6288 

86 

Blacksmith 

5468 

4688 

86 

Plumber 

1248 

1040 

83 

& Sleet Metal Iferkar 

4286 

3632 

85 

€b Vfelder (gas electric) 

188 

7640 

. 93 

*t% Wiremin 

8S28 

7656 

90 

6* Electrician 

13032 

. 12048 ‘ 

Jll. 


48266 


JSL. 


* induces the trades of trioklayer, stanelaTor, concretor, 
plasterer and floor lo]^. The period of training at present 
1 b 18 montlis for every trade, but it is iroposad to chango this 
in the Fourth Five Tear Plan when the pt riod wi.ll be rcdiced to 
12 months for socae trades and inareaaed to 2i ncn-'jhs for ctherew 

74 20 The follovrtng may be considered ac f santirl ^construction 

'trade Bt 


Riveter 
Plumber 
Pointer 
Decort'oor 
» Welder 


Bricklayer 
Concsretor 
Stone ama son 
Plasterer 
FlDOJ>-layer 

Blrcksmith( reinforced concrete) * Carpentor' (Buildxng & 

Steel fabricator » Wireman furniture) 

Fitter ( Structural) * Draftsmcr 

» trainees frqj these trastes are liable to migrate to 
industries other than constructioiv 

7*21 The Deportment of Labour &Employms**o should continually 

keep under review tie requirements of the building construction trades 

in the country which in the past had not been given the inqportczic© 

these deserved* the light of the present needs of the courtry, 

the existing facilities in respect of these 'rc'’* s should be 


considerably expanded, 

7,22 Welding is being more commonly used in construction as a 
result of implementation of Indian jSbandards which aim at effecting 



- 142 - 


eoonoiiqr in steel* Th» demand for qualified welders would consequently 

« 

increase considerably; The exlstini; capacity for training welders in 
mdia is of the order of about 7600 a year against the sancticmed 
capacity of 820CL On the basis, however, of the planned production 
of steel plates, sheets, strips, structural steel, etc. it has been 
estimated that the requirement of additional welders during the Fourth 
Plan period w^ild be of the order of about 80,000 which would call 
for on addition of 16,000 welders per par. The present plans for 
training welders irculd, therefore, have to be considerably esq^ded to 
a level well above 16,000 per year so as to always have an adequate 
‘ number available for active employment, 

7,23 For other trades similar estimates will have to be madS and 
adjusted from time to time, A measure of floxLhility would, therefore, 
be advisable in creating and ejqunding facilities for training* 

7*24 la the context of the present shortage of construction 
timber in the country efforts are being made to adxLeve economy and 
efficiency in its use and to onoourage use of secondary species after 
seasoning and treatment, Present methods of extracting timber from 
fcurests are out-^ted and wastef 1. To minimise waste in felling, 
conversion and transportation and to increaeB output, forest 
deportments are being urged to modernise their logging methods by 
introducing inproved basic logging tools and mechanised equipment* 

The Study Group in its study on productivity in the Timber Industry 
has recommended that every Forest Deportment should have a cfcalifled 
logging officer to train forest persomiei in charge of departmental 
operations as also contractors* men, in felling, fashioidng and 
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exr^ction oi‘ timber. These logging officers should give 
demonstrations to workers engaged in timber eictraction and in the 
use of modern logging tools and equipment. Labour employed on 
conversion and transportation of timber should be given training in 
the Use of modern equipment,. 

7#-25 There is need for imparting win-service” training in modern 

to personnel 

timber engineering techniqueq^eraployed on supervision of building 
construction in the public sector. Microscopic identification of 
timbers should be given special attention during the period of training; 
7,26 Mechanisation is being gradually introduced in the 
construction industry in the country to achieve speed and quality. 

With the gradual increase in constniction equipment and machinery, 
availability of well trained operators and technicians to carry out 
servicing and repairs has not kept pace vdth it. Many observations 
have been made about the under-utilisation of heavy construction 
equipment. One of the reasons for such a situation is the shortage 
of suitably trained operating staff and technicians capable of 
carrying out servicing and repairs. For this purpose training centres 
should be set up by the Minis try of Labour & Employment, A scheme 
may also be intrcducod to train apprentices in the proposed 
Equipment Pools when set up, 

7*27 As it is not possible for any one person to have detailed 
knowledge of all trades, master craftsmen have to be employed 
for different trades.in order to obtain work of good quality. An 
organisation of master craftsman has, therefore, to be luilt up; In 
the old days craftsmanship was generally hereditary and hereditary 



jn§8*er csraftsonen were available for different radea Now the demand 
is so heavy that sufficdent mast^ oraftsoen of this category are not 
forthcoming, ft is, therefore, necessary to devise suitable special 
courses to' timi out master cspaftsmen. Intelligent craftsmen with 
potential qualitites of leadership should be selected and trained for 
the purpose* These covirses should, inter alia, include demonstrations, 
intensive practice in the skills concerned and organisational methods 
to train craftsmen so that after training master craftsmen are able to 
lead a group of craftsmen. As master craftsmen are generally persons 
who have risen from ranks, training should be given in local language, 

7, 28 In certain trades, the existing branches of specialisation 
have to be modified to suit field practice. For instance, present 
training courses for blacksmiths should inter alia cover specialisation 
in either structural steel work or steel reinforcement or ducting for 
air-conditioning, etc, Sdch specialisation will lead to higher 
proficiency and improved workmanship, 

7, 29 ■ In addition to the training centres organised by the Ministry 
of Labour, training of craftsmen should b* provided for in every large 
project. Expenditure on training could be absorbed in the project 
outlay. Such training centres were orgqinised at the Bhakra Nangal 
and Farraka Barrage Projects, Experience gained in these projects 
could be useful while planning training centres in future projects, 

7, 30 Public Works Departments at the Centre and in the Sfeates 
should also devote serious attention to training of craftsmen. This 
may require some additional e3q)enditure but it will more than pay 
for itself as it will result in better quality. 
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7» 31 Those workers who already (^tilled should be provid&d 
facjilities for obtaining trade certificates without having to undsirgo 
a formal course of training and without \mdue formalities; Tha 
responsibility for recognising competence of an Destitution to issu® 
certificates should be vested in a Central Bod^ such as the Labour 
Ministry, 

7.32 Training of apprentices by large employers has become 

mandatory since the enactment of Apprentices Act 1961 by the Cen'feirft.t 
Government, Although training in a few building trades has, inter alia, 
been covered in the operation of the Act; not much progrenf hrs been 
made in this direction in tte construction industry Construction 

departments. .. To enforce implementr.tion of the provisions W this Act, 
suitable clause s should be introduced in c ontract forms in use in 
construction'depu'iTtments;. (A suitable clause has been insorporatod in 
the Standard Contract Form wliich has been prepared by the Committe® 

set up by the Planning Commission), Training of appranticos in 
building trades should be insisted upon bjr cons'truction dopa-rtraents, 
especially on large projects. 

7.33 Publicity ; Wide ublicity to achd.everaents resulting in 
significant economies is essential. It is necessary to bring to the 
at'fcention of engineers, architects and builders important 'technical 
information and data having a bearing on construction economy. A 
large •volumo of such informtion is already available in the country 
as a result of past researches and construc'tion experience. , Due to 
the availability of a large number of foreign Journals in the field 
of engineering, Indian engineers, architects and builders are mtar#.,. 

- - 7 - 
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-aware of the progress made in foreign countries thanicwhat is being 
achieved in this country. Often conditions prevailing in foreign 
countries are not fully applicable in India. Difficulties and 
problems which are met with in India are peculiar to our own local 
jopnditions. It is, therefore, necessary to dLssrfdnate knowledge 
pertaining to the manner in which these difficulties were surmounted. 
This fact does not at present appear to be adeqfaately appreciated in 
authoritative quarters and the situation will have to laidergo a 
significant change if substantial results are to be achieved. The 
courses of action recommended have been brought out in the ensuing 
paragraphs. 

7. 34 The National Buildings Organisation, the Indian Standards 
Institution, the Central Ifeter & Povrer Coranission, the Central Board 
of Irrigation & Power, the Indian Koads Congress and other similar 
organisations should esctend their facilities to serve as clearing 
houses for dissemination of technical information in their respective 
fields. They should not only he responsible for collecting and making 
available such information to technologists on demand but should 
themselves publicise it through all channels open to them. 

All engineering project organisations should publish 
detailed reports of all matters connected with the achievenent of 
efficiency and econony obtained through their construction 
opero.tions, which could be of use to technologists engaged elsewhere 
in similar activities. The responsibility for writing such reports 
should not be left diffused but should be placed squarely on the 
chief executive of the project. These reports should not he 
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•treated as of less importance than the project itself, (l^mBroui 
pamplilets are issued by project authorities as occasions of viai^ 


of dignitaries but none of these cater to the needs- of tetlai0ldj(^||| 
intere^ed in learning lessons fPom difficulties mot with dai?ing 


of Construction^ how these were surmounted and othslp 


fdaivres}* Specific pro-vision should he made in the project fei 
tdiployment of adequate staff right from the beginning to help th| 
ehief e353cutl’ve in tl^s tadfe* 


% 85 fhere is a need to present ca?iginal Indieji contribu-^ilid 
■to technology in an Impressi-vQ and readable manner* Ah indebi)Mt«|| 
journal, on *SJngineering OonstruotiofiBoonomy-* should be started^ 
which should be produced attractively and made available t$ all 
COftderned at a reascnable price. It should Cover all sectord 
CCmS'teaiqtion viz* roads* railways* wa-t^rways* ntiltipurpoqo brojotlii^ 
public buildings* private house Construction, warehouses* faCtCri#|| 
etc* 5 he alms of the journal should be tei 


(a) promote reading habit among Indian engineers* 
architects and buildersi 

(b) publish articles on bet-ter -fepaining* better 
msthodology, bat-fcer ^11 ty oontrol* ^eater 
economy, higher productivity, standardisation* 
etc* 

(o) bring to the notice of the engineering 

profession achievements in various eonstructibn 
projects in India, which often lie buried in 
the arohl-ves of these projectsj 

(d) publish case histories of economies In 
ccaistruption achieved in other countries} 
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(e) if possible, on abstraoting service limited 

to seieoted items relotlng to coneri^otion eoonomyv 

Tbe mamg^nent of the pto sed jouxtel ebould be in the hands of 

a person vith initiative and drive. Expend!titre incuired on the 

pubUoation of the jcxirnal may be subsidised, if neoesaory^ "tv 

Government in the early stages. The journal will be suooeasAil 

only if a person of the right calibre Is induced to take charge of 

it, 

7. 36 Governmental agencies concerned with publicity such as 

t 

the ITess Information Bureau and the £L1 India BadLo should be 
tilised to hLghlight oanstruotion economies achieved in different 
projects and give promtnenoe to names of individuals responsible 
for bringing these about. 

Althou^ 

it has been declared traa many pi^tforms that td^tnolni^t^ hi^ve to. 
play a vital role In the country’s prograssae of plenqed? duvilopaent, 
the existing oondiidems of their seondee do not contribute towards 
giving them encouragement to give of their best» An important 
observation which has been mads in a recent addp*s8> by the Deputy 
Ohalman, Planning Oommission, is ”€he feature of the situation vhioh 
is prevalent generally moy^ however, be noted. This is u legacy of 
British colonial rule vhieh by the very nature of its Operrtlon mods 
the general administrator the dominant figure in all governmental 
acti ly. Since independence and even after development planning 
has become importent, little attention has been paid to the 
necessary modification of this feature of our administrative 
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structuro end operation*," The feet thet the existing system Is 
outdated and respires inmediate modification io also evident f^om 
the gener'l sense of frustration and lack of initietiv© which 
prevail even among leading technologists in the country. The fltir 
of technical talent from the country to the Ifest and the unfortunate 
adoption of an agitational approach by technologist in many part* of 
the country to better their service conditions, ore but tbs extwnal 
manifestations of a deep-rooted malady* 

7* 38 For any venture to be successful, the body of persons 
responsible for its operation should be contented and should be given 
adsquato ricognitlon for any slgnificroit and outstanding achdevenents 
for which they are responsible. They will then develop*a sense of 
•pride in the "gciOity of work turned out by them, which will mak* for 
genernl impro'veinent all round. This is extiwoely import/^ht where the 
huge" task of ^velopdLng the coun'fery'p resources for tb^ econondc and 
social woU-bting of the people is concerned. In order that tte 
s^&emes envisaged in Plans are completed economically, efficiently 
and speedily, the role of the ■technologist should be fhlly recognised 
and his ssr-vice conditions not kept inferior to those of the general 
gdmlni strator. 
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aiTannrv of BocQimnBndatlonB 


1, Hvory Project should bs cxunined pjid planned as completely 
as possible before its exscutlon is begun to ensure that th» user" is 
not only provided with vhat is essential but completed phases of the 
project ore iKide over to him in logical sst^enee. (2, s) 


2» It is necessary to associate the agenejr for co.istruction of 

a project fro|> the earliest possible stage vith the profloss of project 
fomalatlon so that this agency may do the neoessary pre«-plenning end 
ad\d.8B the sponsoring authority suitably. (2.3) 


3. Ade(|iiate surveys and data collection should be ensured with 

regard to canstruotlon materlrls, Infira^structure^ etc. to enable 
relative economies of alternative locations of project., to be worked 
out. (2.6 to 2:ll) 


4. There should be continuity in data collection and pre-planning. 
Data should be stared in a central place for future reference. (2.12) 

5. Formation of a Central ^ydrolo^cal Shrvoy Depnrtment for 
collection of data in respect of water resources of tht country on a 
continuous basis Is considered necessary. ( 2.13) 


6. Adeqjuate time should be allowed for the p'annlng effort 

between the project formulation stage and commencement of construction.(2.14) 


7. For continuous investigation and data collection, suitably 

equipped permanent planning staff should bo provided in every 
construction organisatlan, large projects should bo planned from tbs 
outset by the besii avtillable talent and professiona" expertise so that 
subsequent screening and criticism may not necessitate whole-sale 
changes in design & specifications. (2.? 5) 


8. ftpojects should be developed in suitable phases Modern, 

progranrdng techniques should be adopted to determine piredng, (2; 16) 


9. Optimum rate of financial input is on import? -t factor end 

this should bo ensured. (2.17) 


lOt Detailed designs should be completed before conetruction 

is started. (3.2) , 



11* There should be a periodical review of design criteria and 

codes of practice so that these are updated incorporating modem 
developments in science and technology. Handbooks illustrating 
standard procedures of design in fields not already coined should 
also be brought out by I, S. I. (3, 5) 

12* JWoptLon of ul^mate load tteory in structural design should 

be aimed at, Necessaxy e3q)erimentation and testing programme should 
be unctertaken, ( 3, C) 

13, Methods of structural analysis and design practices using 

latest advances in science and technology should be attempted whsrever 
possible with a view to reducing overall cost of construction, (3,7, 3,8) 

14 i, In large scale building projects, relative overall costs of 

multi-storeyed construction and dispersed low rise type construction 
should be,studied in order to determine the most suitable and 
eodnondcsal type, ( 3,9) 

15, For large construction projects alternate designs should be 
prepared and relative economics studied before making a final 
decision, (3,11) 

16, Temporary bxiildings care uneconomical and wasteful in the 
long run and should be resorted to only when requirement is for 
very limited period and is transient in nature, (3,12) 

,17, There should be wider application of modem design and 

construction techniques in the practice of hi^iway and air field 
engineering, ( 3,13, 3,14) 


1$, Standardisation of constmction materials, codes of practice, 

etc, is being done by the I,S, I, These standards should be adopted by 
all constriction departments and agencies, (3,15> 3,16l 

19, All construction agencies should ensure modular coordination 

as envisaged in IS-1233-1958 while planning and designing 
structures. (3,17, 3,18) 


20, A suitable design organisation should be set up in every 

State and for every large project. In addition there should be 
strong Central Design Organisations with accent on specialisation. 
Every design organisation should have, inter alia, a work study cell 
attached to it, (3,19-, 3,, 20) 
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21, Design talent should be developed and groomed in all 

construction departments \d.thout jeopardising their career prospects. 
Continuity of design personnel should be ensured as that id 11 aake for 
development of expertise and specialisation, (3,21, 3 l22; 3,23) 


22, Design engineers should be given suitable opportunities to 

work in the field. They should be encouraged to visit construction 
sites where construction based on their designs is in progress, (3,24) 


23, Competitive designing shotild be encouraged, being 

awarded tcsc best and. economical designs, (3,25) 


24* Indigenous consulting agencies could advantageously be made 

use of for designs in specialised fields. Consulting organisations 
havd, therefore, to be built up, encouraged and nursed, (3,26) 


25, Foreign consultants should be engaged, with the approval, of 

highest technical authority in the field in which work is to be 
executed, only when essentidl expertise and experience, are not available 
in the country. If employment of foreign consultants becomes 
unavoidable, they should preferably be engaged through Indian Con^ltants 
and be made responsible to them, (3,27) 


2S, Preparation of a National Building Code incorporating laltest 

developments in the field of building design, construction techniques 
and materials has been taken up by the I,S,I, This Code should serve 
as a model for adoption by PWDs, local bodi.es and other construction 
agencies, (3.28 to 3,32) 


2?, Existing outdated building bye-laws of municipalities and 

corporations should be revised to fall in line with the Standard Code 
of Building Bye-laws prepared by tte I, S.I, (3, 33) 


28, The N, B,Q, should establish Development Ooups to evolve 

norms, space standards and lay outs and help prepare economic designs 
fca* buildings of repetitive types. (3,34 to 3,37) 


29, Industrialisation and mechanised methods of construction, 

suited to Indian conditions, ^ould be gradually introduced in the ' 
interest of spood, quality control and reduction in cost, (3,38 to 3,44) 


30, Requirements of construction plant and machinery should be 

periodically assessed and measures taken to produce indigenously 
those items which are not at present being so produced, (3,45 to 3,48) 
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31* For indigenous production, development of ancillr.r 7 

industries; inter-changeahility of parts and speed in training of 
operators; the various broad categories of equipment should be 
assessed so that a limited number of suitable makes and sizes are 
standardised, (3,49) * 


32, Procedures for provisioning of spare parts should be 
streamlined and the policy regarding their import simplified, (3,50, 3, 5l) 

33, proper procedures should be laid down to ensure prompt and 
systematic maintenance and servicing of equipment. ( 3, 52 , 3, 53) 

34» To ensure maximum'utilisation of common categories‘of 

equipment. Equipment Pools should be set up pn a zonal basis to be 
run on commer^al lines, ( 3,54) 


35, 'For organising quality control, quality mlndodness has to be 

inculcated in staff connected with a project (3,56) 

36w Laboratory methods of quality control should bo adopted in 

lieu of the present methods of visual inspection and dimensional gfanA- 
check, ( 3, 57 to 3. 63) 

37, A Building Materials Assessment & Development Cell should be 

set up in every State with authority to encourage development of 
■building materials industries and to.recommend setting up of new 
production units in public sector in case private sector is unable to 
meet demand. The N,B, 0, should act as a coordinating agency and should 
3 Mi ahi u E t lay down methodology for the purpose, (4, 3 to 4, 7) 


38, State should conduct surveys to locate and, determine suitable 

deposits of soils for brick making and earmark sites for this purpose 
in Master Plans for in'-ban’localities. (4.8) 


39, Productivity in the brick making industry should be 

increased by adopting improved methods of manufacture, increased 
adoption of mechanisation & semi-mechanisation and more efficient 
types of kilns. (4,9) 


4(X The present policy of issuing short-term licences to laridc 

manufacturers deter them from investing capital and adopting modern 
techniques. Licensing and pricing policy of Government should be 
worked out on a long term basis to permit continuity of 
manufacture, (4.lO) 


V- 



154 


41, It will be advantageous to Imve. price contrpl on bricks and 
an equitable method for fixing fair ibices linking these, to. prices of 
coal, labour, land rents and other infuts laid down* (4, ll) 

42, Credit facilities on le.asonable terms should be made 
available to the brick and tile industry so that new entrepreneurs are 
encouraged to start new units and their products are available at , 
competitive rates, (4.11) 

43, , ' . . Steps should be taken to collect regularly accurate and 

dethil^d statistics of output of construction timber and to assess 
trends of future production and demand, (4,13) 

44, Efficient and modern methods of felling, logging,- storage, 
conversion and transport of timbe.r have to be adopted on a priority 
basis... .EveryForest Department should have a qualified logging 
officer to train personnel. Improved logging tools should be made 
available'by indigenous production, (4,'14 to 4,16) 


45, Methods, of sale Of timber trees to ,contractors by Forest 

Departments should be suitably modified to permit their Kilo in’ ■ 
bigger lots and for longer periods to encourage mechanisation of 
operations. (4,17) 


46, The remote and hitherto unexploited or partially exploited 

fir and spruce forests in the Himalayas, teak a.nd sal forests in 
landakaranya and mixed forests in v/estern Ghat,:? should be opened up to 
permit.economic h^o'vesting of available tdinberc (4,18) 


47, To augmeno Oije supply 01 ti'aditripi:;!! species of construeticn 
timber, the large quantity of sf.'cordai'y species of timber dvalDaible 
in the country should be nado i:ug 3 of after being given suitable 
seasoning 3: prGEer =nt.ive treatment, (4,19) 

48, Secondai-’y species of timbor' should bo marketed in stond^d 
sizes and qUalo.ty with. cG.rtifiod riarkings after brdng properly . 
seasoned and given preservaxive treatiras--tv (*b20) 


49, i5>ecifioa.tioiis for construction trlmber st-ipnlated uy 

construction depai' tmeuts sb.culd be re^rrlsed to p.ormit use of . 
secondary woods of reasonable qua,lit 7 , Srandatd cut sizes of 
timber .specified in IS i?2.1^.1958 should b-- aiortcd to the gi’er.test 
possilite extent, (4t 21) ' " " 
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50, Kail jointed and laminated structures using smAli 

dimensioned and short length timbers should be adopted wherever 
feasible, (4,22) 


51, Governments should encourage setting up of integrated saw- 

mill-cunwwoo^wDrlcshops with facilities for sawing, seasoning, 
preservation and production of pre-fabricated comjxjnehts, (4,23)/ 


52, iiQ.der use of fibre boards and particle boards manufactured 

out of waste irood in lieu of timber boarding, should be encouraged. Tc 
bring dovm the selling price of particle boards, modification of the 
tax structure in respect of resins used in its manufacture is called 
for, ( 4, 24) 


53, Eailways should restrict use of timber sleepers to those 

locations only where their use ccnnot be avoided. Generally, timber 
sleepers should he substituted by pre-stressed concrete sleepers, (25 

54* To encourage mechanisation of methods for quarrying stones 

& aggregates land leases should be given for a minimum period of, say, 
10 years with possibilities of extenslor^ Royalty and tax'structures 
of the quarrying industry require study and rationalisation, (4,28, 4,2 


55, As the stone aggregate industry is capital intensive, it 

needs assistance of institutional finance, (4> 30) 


56, substitution of ordinary Portland cement by chS'^per cementing 

materials should be considered wherever possible. Increased adoption 
of weigh-batching and use of controlled concrete should be resorted to. 
Beady mi3©d concrete should be made available in areas of large 
construction activity, (4» 33) 


57, It is fer consideration whether ctrdinary portland cement 

should not be marketed in more grades than one with a view to 
achieving more intensive utilisatioja, (4, 34) 


58, Improved ^Jethods should be evolved for packing cement so 

that loss in transit is minimised, (4, 35) 


59, l^se of cement pozzolana mixes and lime reactive surkhi in 

lieu of ordinary portland cement should be resorted to wherever 
possible. Pro; ;.\otion and marketing of ready^+oHise mixtures of lime 
pozzolana as a standard product should be encouraged, (4.36 to 4,39) 
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60r Formation of cooperatives of small producers of lime 

should be encouraged. Such cooperatives should have ancillary- 
testing facilities for controlling quali-ty and a marketing 
orgarisa-fcion, Idme industry should be included in the list of 
shhednled industries so that en-trepreneurs may get requisite 
facilities, (4,41) 


61, Meades should be taken to ensure prod.uc-tion of light and 

jiuiior ^ries of Indian Standard Steel Sections. (4.43) 


62, Use of cold formed light gauge sections and tubular 

sections should be considered vhere-ver technically and economically 
feasible. Incentives by way of reduction in excise duties may be 
offered to lower the price of these products and thus encourage their 
Use on a wider scale, (4,44) 


63, Adop-tion of irelded type steel structin:*es should be er^couraged. 

Production of weldable quality steel & electrodes should be increased. 
Production of high strength friction grip bolts should be increased 
and their use hy design organisations encouraged. (4.45), 


64, Modern design methods should bo increasingly adopted for 

steel structures as such designs require lesser quanti-tles of steel 
than conventional designa (4,46) 


35, Use of high strength deformed bars should be resorted to in 

lieu of plain-mild steel bars for reinforedment purposea The 
integrated steel plants in the coun-try should take up the manufacture 
of high strength deformed b^a IJational laboratories should de-volop 
the requisite indigenous know-how, (4j4'7) 

66, Efforts should be mr.de to une alternj'ilve materia-is in lieu 
of scarce tradl-fcional materials whd.revor feasible, (4,48) 

67, Manufacture of light weight aggregates should be started 
in areas.where stone is not rerdily availtxble and has to bo 
■transported over long distance a (4,49) 


68, To reduce import of as'oestos fibre and sine., asplia.ltic 

corinigated sheecs and alundnised iron sheets should be produced 
indigenously, (4, 50) 

G9, In regions where price of burnt clay bracks is ixi-gher, than 

Rs,70/- per ICXlO, manufact-ure and use of cell alar ooncret?, Uflrg fly- 
ash and lime, should be considered for adoption a-s wal.ling naterial$( 4. 5l) 
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7(X Wherever suitable clay far manufcturing bricks is not 

available, manufacture of sand lime bricks should be considered. (4» 52) 


Along with production of new construction materials suitable 
facilities stould be created for training craftsmen in the proper use of 
these materials, (4, 53) 


Industrial cooperatives for producing construction materials 
should encouraged by Central and State Governments by providing 
facilities in the form of financial assistance, marketing, laboratories 
for quality control, training of artisans, transport, etc. (4*54 to 4,56) 


73» Modern methods of materials management should be resorted to 

in large projects. (4.57) 


74, With a view to disseminating knowledge of improvements in 

designs and techniques and to displaying new materials. Building 
Centres should he set up at prominent locations in large cities and 
important towns. (4,58 to 4,60) 


75, Contractors carrying out construction works for Government 

Departments and other public bodies should be given advance payments. 
These payments should be made out of normal budget allotment 

(a) against supply of acceptable non-perishable mo.terials 
brought to site and not incorporated in work; 

(b) in case of contracts valued at over Ri 20 lakhs 

(i) work advance against bank guarantee or fidelity 
bond of an insurance company; 

(ii) against machinery (tools and plp.nts) brought to 
site; 

(c) in case of contracts valued at over 10 ilakhs, on 
execution of essential prelininary items of work such 
as, huttings for labour, site offices, etc,, «nri 
against guarantees. (5,5) 


76, Bank guarantees and fidelity bonds of insurance companies 

should be accepted towards earnest money and security deposit/ 
retention money, ( 5, 6) 
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77, A Construction Finance Corporation with a capital of 100 
million should be set up to advance funds on reasonable terms to 
contractors engaged on construction, to construction materials 
industries and to consulting engineer organisations. (5,7 to 5,14) 

78, To develop healthy codes of conduct, improved technical 
competency and better gendral standards in the construction industry, 
a National Authority should prepare and ma.intain a National Register 
of Builders. (5.15 to 5,19) 


79, Labour cooperatives should be encouraged and offered 

facilities to undertake construction works, ( 5, 20) 


80, It was considered necessary to evolve a Standard Contract 

Form for executing construction works so thit general conditions ore 
fair and equitable to both parties. This work has since been 
completed. Adoption of tliis form by all aigovernniental construction 
agencies is recommended, with such minor modifications as may be 
necessitated by local requirements, (5,21, 5,22) 

PI, Contracts should, as far as possible, be concluded on a 

lumpsum basis. ( 5,23) 


82‘,-, Specialised training ii> Quantity Surveying should be 

organised, (5,24) 


83, Whdre, the work is to be executed through the agency of 

contractors, selective tendering should normally be resorted to 
irrespective, of whether the job is large or small. (5,25 to 5,27) 


84, The system of Technical Examination by an external agency 

should bo abolished and steps taken to intensify internal supervision 
and quality control, ( 5, 28 to 5, 35) 


85, The existing ^tem of settling disputes arising out of 

construction contracts by arbitration by ah engineer/architect 
should continue, (5.36, 5, 37) 


86, Compc'tent technical, authorities should be empowered, to 

settle disputes up to specified amounts vdthout recourse to 
arbitration, ( 5, 38) 



874 The $ysteni of aettliJig disputes hy a single arbitrator 

should , coaibinu©. The arbitrator should, however, be an Engineer/ 
Apohiteot acceptable to both parties, ( 5, 39 to 5, 41) 


,88. Erooedure for implementation of arbitration awards should 

be streamlined. Chief Engineers should be authorised to decide 
wl^ther or not an•award should be implemented, after taking legal 
advice, where he considers such a course necessary. The practice of 
referring awards to Government or to some other departn»nt, before 
these are implemented, should cease, (5*42) 


09, At the beginning of each financial year, lunq) sum alloteients 

should be placed at the disposal of Chief Ehginaers for 
arbitration awards, recoupment being made as and 


90» ^ An All India Standard Schedule of Rates priced on a zonal or 

other suitable basis should be prepared by the Notional Buildings 
Organisation and adopted by all departments carrying out construction 
works out of public finds. (5. 44 to 5,49) 


91, To enable technical heads of construction departments to 

discharge their responsibilities, adequate authority should be given 
to them by abolishing the present secretariat system of Public Works 
Ministries and replacing it by a system based on an executive 
pattern so that both lesponsibility and authority vest in the head of 
the department and his senior technical colleagues; There is also a 
need for streamlining administrative prooedxires which are at present 
being followed by construction departments, ( 6, 3 to 6, 6) 


92, The existing Ministry of Works should be suitably 

reorganised into a Central Ministry of Construction. Its role should 
be to arrange for economic and speedy execution of works financed by 
the Central Government to assist the construction industry as a whole 
in the wide range of problems which concern it, to encourage the 
development of new techniques and materials, to ensure proper 
utilisation of technical manpower and to build up expertise, (6,7) 


93, To coordinate the construction activities of different 

public sector undertakings, their construction should be carided out 
vdth the technical assistance of the 'proposed Construction Ministry 
without in any way interfering with the autonomy of these 
undertaking a, (6,8) 
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94k • The proposed Ministry of Construction should aim at 
aohioving economy in construction costs by proper management, 
satisfactory human relations, ensuring regulcr and coor diha ted supply 
of mtericls, etc, rather thm by merely lowering scales of 
accommodation and specification a (6,9) 


95i Construction staff of Public Sector llyie*:*takings should be 

borne on a regular cadre operated by the Central Ministry of 
Construction so that individuals are assured oontinidty of service and 
surplus technical staff is not discharged on completion of works but 
is transferred from one undertaking to- another or elsewhere, as 
necessary, and the experience gained is properly utilieed, ( 6, lO) 


96, The Central Ministry of Construction should be so organised 

•that there is maxLnsim oen-tralisation of policy making and maximum 
decentralisation of executi-ve authority, (6,11) 


97, The procedure for liaison between the proposed Ministry .of 
Construc-tion on the one hand and the Council of Scientific and 
Industrial Research and the National Laboratories on the other should 
be laid down so that results of research in construction techniques 
aro utilised and the problems encountered in the field are fed back 
to the laboratories for further research and study, (6,12, 6,13) 

98, The Construction Ministry should be so constituted as to 
carry out all Gdn-txral Government works except those pertaining -to the 
Ministries of Defence, Railways and Irrigation & Power, (6,14, 6,15) 


99, In a State if in any branch of engineering the number df 

Chief Engineers is more than one, the soniormost/selected Chief E-ngineer 
should function as a Principal Secretary and other Chief Engineers as 
flbcretories. All Chief Engineers of the branch should act as a Board 
for formula.tion of policies for the branch and for taking decisions on 
technical schemes abcve a specified limit, (6,16) 


100, To draw up integrated plan of de-velopment including judicious 

allotment of priorities and to re-viow all problems of -technical 
na-ture, each State should set up an Ad-visory Board of Engineer's, 
architects and other technologists, Tho Chairman of the Board will 
bo responsible for tendering ad-vice to the State Cabinet on technical 
matters, (6,17 to 6.19) 


101, Existing rules & procedures for accounting in Public Works 
Departments should be modified with a -view to elimina.-ting in-terference, 
delays, etc. so that it is easier for a project authority or head of 
an orgajiisatlon to work efficiently, (6,21) 
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102* Accounting should be separated from Audit and made the 
responsibility of Chief Engineers, To enable a Chief Engineer to 
exercise this responsibility a Control!^ of Accounts vith suitable 
staff should be placed under Mm, (6o23 to fi,25) 


I03i All pajMents should be made by executive engineer after 

technical, aritl^tical and primary audit checks have been exercised 
in hts office. Prepayment audit by an external agency should be dbne 
away withw External audit parties should carry out post payment 
audit. (6,;^) 


104* The system of Cost Accounting should be introduced in 
Riblic Worka Departments and in large projects and Cost Accounting 
Cells set up for the purpose, (6.20) 


105* i’or maintaining an optimum programme of oon struct!on on 
important projects, funds should be allocated over-a long period 
and not annual budgetary provision, (6- 3^/ 

106* The National Buildings Organisation should, be reorganised 

as an autondmous body to enable it to carry out not only the existing 
tasks but also the additional functions which have, been outlined 
for it, (6, 31 to 6* 37) 


107. Terms and conditions of service oi' engineerirg personnel, 

architects and other technologists need to be reviewed. Control of 
technical deportments from the lowest level to the highest should be 
in technical hands both in the Staves and at the Gontre. (7.3) 


108, The present system which permits assessment of capabilities 

of technical personnel by officers of the administrative cadre should 
be abolished. Barformance of technical personnol should be judged 
by their superior technical officers cnly, (v, 4-) 


109, The existing disparity between salary and status of 

engineers, architects and other techrologlsts in.Class I service on 
the one hand and of officers of i>hc Ijidian Administrative Sbrvice 
on the other should bo removed and pay and status of the former 
should not be lower than of those in the A dministrative Service for 
equivalent length of service. Formation of the Indian Service of 
Engineers should be aoepedited, (7,5) 


iinf A technologist who during his employment acquires additional 

qualifications or makes an outstanding contribution should be 
appropriately rewarded. Whenever on engineer or a team of co-workers 
show highffl: efficiency, they should be suitably rewarded, (7,6) 
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llli National awards should be instituted in the field of 

technology and construction economy, ( 7, 7) 


112i Extreme degree of vigilance exerci^sed by the S-pedal 
Police Establishment, Vigilance Departments and other similar, 
agencies, though useful to some extent, acts as a disincentive to 
serious and sincere workers eveh,at.senior levels resuiting.in loss 
of initiative., A review of these measures is Considered essential, (7, &) 

ilS* Technical officers .of Construction, services should be given 

training soon after recruitment, in matters of wbi^s procedure, accounts 
procedure, personnel administration and other administrative and 
departmental procedures before they are placed incharge of sub-divisions, 
( 7. U to 7,13; 

li4;. Technologists serving in construction departments should be 

put through *in-sefvice‘ training courses periodi’cally. These courses 
should be in the form of refresher courses, advanced courses and 
specialised courses which would enable them to keep abreast^gf rapidly 
developing technology in the field of construction and to aCoUire post¬ 
graduate qualifications. ( 7,14, 7. 15) 

115, Civil engineers should .be given special training in quantity 

surveying, (7.16) 

11^ Subordinate supervisoiy staff stould be put through , 

training courses and refresher courses which should'lay‘stress on 
practical aspects of construction, methods of conducting tests and 
precautions to obtain good workmanship. (7,17) 


117, The Department of Labour & Employment should review the list 
of trades for which training is imparted in the I. T,Is.. Training in 
building construction trades should be diversified, (7.19 to 7,2l) 

118, Capacity for training of welders should be increased. (7,22) 

119, Eorest departments should arrange training in the use of 
modern logging tools and in equipment for extracting & fashioning 
of timber, ( 7. 24) 

120, In-service training in modern timber engineering 
techniques should be given' to personnel employed on supervision of 
building construction, (7,25) 
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IZlm Ministry of Labour & Employiaent should set up training 
centres to impart training in the operation of instruction macTunery 
ezui in carrying, out aarvifilng and repairs to- sufh. c.iuipment^ (7, 26) 


122, To overcome the shortage of hereditarr mastcT'-craftsiiien in 
the country suitable training facili-feies shouldlbe provided so that 
intelligent craftsnen with potential qualities-of laadership could be 
selected and -trained for the parposa^ C7*2V) 


123, Training of craftsmen should l» provided for in ©-very 
large project by absorbing expenditure on training in the preject 
ou-blay. Public Works Departments should also de-rote attention to 
training of craftsmen. (7,39, 7,30) 

12<^ Workers who are already stilled should be given facili-fcies 
for obtaining -trade <»ertifica'tses without ha-ving to undergo a formal 
course of •training. The responsibility for recognising competence of 
an insti-hi-tion to issue cer-tificates should be vested in a Centrel 
Body such as the Labour Ministry, (7. 3l) 

125, The construction indus-fcry should take interest iai -the training 
of apprentices in construction -trades in accordance v/ith the Apprentices 
Act 1961. (7, 32) 

126, Dissemination of technical information and da-ta ha-ving a 
bearing on construction economies achieved in the country in the past is 
necessary so -that engineers, architects and others engaged on 
construction projects may profit from experience of others, (7,33) 

127, The NBO, IHC, CW&PG, CBI^, I ST and other si-nlOnr organiaati^ 
should extend tteir facili-ties to ser-ve as clearing houses for 
dissemination of technical information in their respective fields AH 
engineering project organisations should publish de-tailed reports on 

all matters connected wi-th the achie-vement of efficiency and economy 
obtained through their construction opera.-tions, A specific provision 
therefor should be made in -the project and the responsibility for 
wri-ting such reports placed squarely on the chief executi-ve. (7,34) 


128, An independent journal on ’Engineering Construction Economy” 

should be started. It should be produced at-tractively and made 
avtdlable -to all oonoemod at a reasonable price. ( 7, 35) 



Appendl3g»A 


UPOHTANI REDCM^EMDATIQNS aJaflTTED TO THE MINISTER 
WOBKS. HOUSING & URBAK DEVELOFMENT if aee para 6. 12) 


1* Substantial parts of the Plan not be fulfilled if the 

necessary factories, buildings, roads etc. are not constructed in the 
first tliee or four years. £b far it has been assumed that the 
processes which every project has to undergo before work begins can be 
speeded up and that the Construction Industry and the Building 
Materials Industries will expand automatically to meet the greatly 
increased load now proposed. Neither of these assumptions is justified. 

2, Various Gomaittees baud put forward recommendations for 
improving existing rules and regulations but the approach of all 
concerned has been governed by the importance atttached to en®aring 
that no Government servant is in a position to take any action which 
might be detrimental to what Government’s financial interests may be 
and the conviction th^it the contractor’s interests are generally at 
variance with Government’s, and that it is no part of Government’s 
business to make it easier for him to meet conditions of his contract, 

3, The first approach has resulted in regulations which tend to 
water down authority of the. officer charged with ensuring satisfactory 
completion of the project and r *quire him to justify-almost every 
decision he makes to administration, finance, audit, i^curity and 
technical examination. 

The second results in one-sided contract conditions 
unnecessary delays in conveying decisions, harassment by supervisory 
and other staff and delays in settlement of billa. 

The amendment of this or that regulation, or recommendations 
of a general nature about design, specifications or contracts will 
achieve little appreciable improvement. It is urged that our approach 
should now be more dynamic and that rules and regulations should be 
framed with a view to speeding up the process of arriving at decisions. 

5, In the ensuing paragraphs ’are listed the recommendations which 
we are. convinced vdll markedly increase efficiency. We do not 
believe, however, that they can be satisfactorily implemented unless 

the Ministry primarily charged with the responsibility for Public 
Construction arms itself and all its personnel with ample authority 
to discharge its responsibility speedily, confidently and efficiently. 

PREPLANNING 

6, The greatest scope for economy in construction is at the 
pre-planning stage. Every project should be planned as completely 
as possible before its execution is begun, so that essential 
requlr«nents are not overlooked, and physical targets are achieved 
phase by phase. 
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74 To achieve the above aims, the following recommendations 

are made: 

(a) Detailed pi^sical Plans should be prepared for every 
Five Year Plan, as idthout these implementation of 
Plans is very doubtfxil^ 

•(b) Continuity in plcuaning and data csollecting programme; 
adequate investigation of projects; sufficient time for 
preplanning; adequate staff and funds for pre-planning; 
adequate time for detailed planning (pxreparation of 
dravings, bills of quantities, list of materials 
required, general management, etc,); 

(i*) Phasing of projects so that benefits accrue fro^ the 
earliest possible stage; 

(d) Large projects should be planned from the outset by the’ 
best available talent and professional expertise so that 
subsequent screening and criticism may not necessitate 
wholesale changes in designs and specifications. 

DESEGMS AND OTHER TECHN0L0GIG4L FACTCES 

Design 

8. Ih*eparation of designs in detail well before embarking on 

construction is vital in order to enaire orderly construction and speedy 
completion, A good specification should have clarity besides being 
detailed. As Government and semi-Governnent organisations cannot 
possiblj^ copje with the volume of work expected during the Fourth Plan, 
•it is necessary that consultancy practices be built up in the country, 
more especially for works of a special nature. The existing P.W.D, 
and municipjal building codes and bye-laws are outdated and need to be 
modified to bring-in more economy in construction. 

The steps indicated below are recommended for adoption: 

(a) Preparation by ISE of uptodate design criteria*.and their 
pjeriodical review (review every 5 years); assessment of 
load's and safety factors in the design of structures 

to be reviewed; 

(b) Greater collaboration and communication of results 
between various engineering organisations and research 
institutions; task to be carried out by NBO and IRC; 

(c) Planning to be on a modular basis to promote progressive 
standardiaition at national level of construction 
components; some of the examples are doers and windows, 
electrical fittings, (filing tiles,bridge spans, 
etc; 
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(d) Every construction departiaent of the Centre and of ihe 
States and every project authority to have a design cell 
and an architectural TdLng; in addition, a stropg Central 
Design Organisation with accent on specialisation; steps 
to attract best brains to all design organisations and 
to retain continuity in design personnel; 

(e) Gon^ltancy practices to be built up, encouraged and 
nursed with different units specialising in different 
disciplines of engineering; employment of foreign 
consultants only with approval of highest technical 
authority in the field; foreign consultants to be engaged 
only when the essential expertise and experience are not 
available in the country and then if possible on a 
partnership basis with Indian consultants; 

(f) To ensure consideration of various alternatives in 
technological design and construction and tosj permit use 
of variety of materials and new techniaues, particularly 
in buildings of repetitive nature, bridges and_other, 
special structures, contractors should be encouraged to 
submit alternr.tive tenders based on their own design; 

(g) A model National Buildings Code for the country as a 
whole to be prepared by ISL and periodically reviewed 
with a view to keeping it upto~date; this bode'to 
repLace existing FWD and municipal codes; 

(h) A review of building bye-laws of Corporations, 
Municipalities, etc, based on model bj^-laws to be 
prepared by ISC; 

(i) Application of industrialised practices to traditional 
construction and gradual introduction of industrialised 
pre-fabrications suited to Indian conditions; 

(j) HBO to establish Development Groups for works of 
repetitive nature e, g, housing, schools, hospitals, 
offices, etc,; 

(k) Temporary buildings are uneconomical and wasteful in the 
long rxin and should be resorted to only when re<^irement 
is for a very limited period. 


Mechanisation 

10, Introduction of such mechanisation in construction 

processes as is necessary to achieve quality, speed and economy. 


11, Construction equipment consists broadly of two types viz, 

motile plant and stationary plant. To achieve sufficiency in their 
production and to reduce idle time which may be due to exclusive 
ownership, poor maintenance, or restrictions on release of foreign 
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6xchai^e for spares, tte following recommendations are made; 

(a) High priority to be accorded to indigenous production 
of construction machinery and plant which, in respect of 
certain types of equipment, is already in hand; 

(b) Standardisation of constniction equipment and. categories 
'{'A' committee to deal td.th this subject has already been 
set up by ISr) j 

ic) Modern methods of maintenance of equipment, streamlining 
of procedures for ordering spares,- etc,, and setting up 
adequate spare facilities; 

(d) lotting up of equipment pools on 'copiercial lines and 
on- zonal basis, each zone being equipped‘xd.th its own 
operational staff and repair facilities. 

.^Aallty control 

12, Quality control is essehtirl in construction projects of any 
magnitude; to be effective it must be systematic and continuous. 

Quality mindednass should be inculcated in staff connected with a project, 

t 

13, The following recommendations are made; 

(a) Field laboratories at all major construction sites; a 
large organisation to have a central laboratory-assisted 
by field laboratories; specialised laboratory equipment 
and adequately trained staff for carrying out checks; 

(b) internal departmental check to be systematic and 
responsible; technical ejcaminatiqn by an external agency 
cuts across the function of the responsible engineer and 
undermines the authority of the responsible head of a 
department, 

CON STRUCTION MATEIIALS 

14» Materials constitute two-thirds of the cost of any construction 

worl<; Serious shortages are likely td be face,d in the Fourth Rian 
period in respect of building materials lake Bricks & Tiles, Timber, 

Lime, Quarried.materials, Cement and Steel unless appropriate steps are 
taken to overcome these shortages, 

15b The xmder-mehtioned recommendations are made: 

(a) A Building Materials Assessment & Developaent Cell to 
be set up in every State; NBO to act as a coordinating 
agency and'to lay doim methodology for the purpose; 
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(b) Bricks & Tiles ; Intensification of research and 
introduction of greater mechanisation in the field of 
manufacture of bricks and tiles; rationalisation of 
licensing policy to permit continuity of manufacture; 

(c) Timber ; .Adopting improved 'practices for felling, losing, 
transport ^d conversion; more intensive use of secondary 
species after proper seasoning and treatment; improving 
market avoileMlity of timber in standardi^d sizes and 
quality; encouraging increabing use of fibre boards and 
particle boards in place of solid wood and adoption of 
prestressed concrete sleepers'in lieu of wood sleepers; 

(d) Cement and lime ; Economy in cement tlirdugh greater 
use of prestressed concrete, specifying concrete by 
strength, producing ready mixed concrete, making use of 
cement pozzolana mixes instead of pure cement; making 
unei of alternative building mortars, such as, lime 
pozzolana, lime reactive gurkhi; use of cement fly-ash 
mix for concrete; 

Marketing of cement in different grades to achieve 
optimum utilisation; encouraging production of good 
qiaality lime ;ind factory-produced lime pozzolana mixes; 

(e) Quarir^ed material^ ; flationalisation of licensing 
policy to permit 'continuity of production^ .modemi^tion 
and grea'ter mechr.nisation in__the field of quarried 
production, handling and con'TOyance; greater use of 
light-weight and clay aggregates; 

(f) Stggi: Greater uso of higlv-tensile s'teel and medium 
tensile deformed bp.rs; greater use of ligh't-weight 
Indian S'bandard .Sections, cold-formed sections and 
tubular sections; grea'ter production of welding Quality 
steel to permit welding on a large scale; to pre'vent 
over-de.signing tested steel should be freely available; 

(g) Mev materials ! In order to encourage development of 

new materials, such as, light-weight and clay aggregates, 
ointered fly-ash aggregates, cellular concrete blocks, 
asphaltic roofing sheets, etc^, a Building Ma'teria.ls 
De-velopraent Corporation should be set up; 

(h) Building .Materials Display Centres and Information 
Ser-vices to bo set up in large towns; 

(i) Materials management -techniques, particularly of 
in-ventory oon-trol and valwe analysis, to be widely 
adop-bed. 
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TfE BUSINESS OF CONSTRUCTING 


^oduction of r. building or a structure is the result of the 
efforts of ongineers and architects on the one !teind and contractors 
and building ciatcrials industry on the other. These parties have to 
work as a team in a joint effort. lack of appreciation of this factor 
h&s led to ^rtain unsatisfactory features in contract conditions and 
in’ the w-'rking of contracts. Most of Government contracts throw a 
disproportionate share of the burden of unforeseen expenditure and 
risks on contractors and, in consocuen*e> tenders tend to be high. 

The c[uantun of construction in the First and Sbeond Five year 
Plans was below the available capacity of construction indus-tary and 
accordingly no action' w^s felt necessary to take any active neaeur®s 
to oapand or Impro’/o tide in/inotry, ‘Therefore, it appears that- in the 
Third Five lear Plan, it vr.s assumed that tl® conc’tamction industry 
would Qontlntie to expand ouV'.-aatieolly to oop© with whntoMw load was 
thrown on it* In the middle of Third Plan, howe-ver, the induotry i#aa 
BOTSreiy strained to -meet tho increasing demand* 

In the Fourth Pl-ii, the construction work is so large that 
unless definite measures are tal^en to expand, improve and eneourege 
^hio industay^ the targets will not be ashieved, 

43^ Ibo following measures are, therefor©,, suggested: 

^Dut of finance 

^ a) At present, builders obtain finance mostly from private 
jJcrtiGs at exorbitant rates of interests, bo.\rowings 
from banks or ad-hoc advance payments from clients are 
extremely limited. In order to modernise construction 
indust^, to speed up construction, to obtain greater 
competition, to draw—in more qualified technical persons 
towards building industry and to lot/er construction 
costs due to koonor competition, it is suggested that 
short-term and long-term measures be adopted to afford 
financial help to the construction industzy. 


Sliort-term measures to consist of the grant of the 
following advance pfiymonts out of normal budget 
allotment: 

(i) Aga,inst supply of non-perishable materials; 

(ii) Against bank guarantee or against fidelity 
bond of an insurance company, in case of 
projects vo.lued at over Rs, 20 lakhs; 

(iii) Against machinery (T&P) brought to site; 
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(iv) On execution of eoaenlAal preliminary items of work, 
such as, luttinga for labour, site offices, eta, and 
against guarantees, in case of projects valued at 
over t^lO lakhs; 

Longterm measure to consist of setting up of on 
Independent Finance Corparation to advance finance or the 
developoent and expansion of the construction industry 
generally and in particular to advance funds too; 

(l) Building firms and contractors; 

(li) Consulting Engineer Organisations; 

(ill) Building Haterials industry. 

Ibglsfcration of contractors 

(b) For modem construction techniques contracting for 
construction work must be recognised as a specialised 
industry. In order to endi^^re that the business of 
eontmcting is properiy or^snised, it is necessary to 
have large (for contracts above 1^20 lakhs) building 
firms and contractors on a Ifctional Register, A 
suitable organisation should be set up to prepare and 
maintain this register; 

Gontraot forma 

(o) Standard contract forms in use xn Goverament deportments 
throw on contractors undue share of riiic for unforeseen 
conditions; terms of payment and settlement of disputes 
ore inequitable; capital gets unduly locked up in the 
fomi of earnest money and security deposit/rotention money, 

revlsian 

Standard Contract Forms need urgent/xaoddat^ 
export committee should be set up by the planning 
ComEassion to prepare revised Standard Contract Ferns; 

of Bates 

(d) Analysis of construction costs and their comparison are 
dependent on schedule of rates. At present, there is 
a large number of these schedules varying from 
department to department d from State to State, There 
is a requiiument to prepare on A,-ll India Standard 
Schedule of Bates priced on zonal basis. 

A suitable coll should be set up within the 
IBO to undertake this task. 
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AZMINISTRATIVE AND QRGANISATICMAL FACTORS 


IS* I order to achieve oconoccr, eff‘deucy and speed in 

construction works, it is essential that the present system of puhlic 
works administration be modified. The Buildings Krojects Team of the 
Committee on Plan Projects has made a study of this subject. The 
present system provides for unnecessary checks and restraints which 
lead to lack of faith and conUdsnoe and to a marked tendency to avoid 
taking decisions. It does not permit of bold actions and trials of 
new i s and aoientlflo fidvtinces> Planning and research Involve 
ri^s and also e:q»nditure which may not always produce direct results 
The present system of budgeting and accounting leads to avoidable delays. 

Id. The following reconmendations are made: 

(a) In order to ensure thrt adequate authority is given to 
Beads of Construction Itepartnents to discharge their 
responsibilities, the present ST^tem of se^^tarlat 
control be abolished in favour of a system on the lines 
of the Railway Board pattern so that both responsibilHy 
and authority may vest in the Head of the tedinical 
deportment and his senior technical colleagues; 

(b) At present, there is no machinery in the Stete for 
pooling technical data and experiences with a view to 
drawing up an integrated plan of development which will 
include judicious allotment of priorities, assembly of 
resources with reference to needs of a project, drawing 
up realistic programme of execution, etc,; 

It is, therefore, necessary to set up o high- 
powered body of technical experts i»e, a Board of 
Engineers and Architects for each State charged 
specifically with the responsibilily of coordine ting 
all engineering activities and tendering expert advice 
on important technical and other allied matters affecting 
development of the States; 

The Chairman of the Board will be the Chief 
Technical Adviser to Govt, and \dll have necessary 
technical staff to assist him. The 'staff organisation 
will consist broadly of Directors of planning and 
coordination, of personnel and administration, of 
construction equipanent (with a suitable set-up on sonal 
basis to look after mechanical equipment), of 
constaruction materials, of work study and research 
and development and information; 

(c) Considerable rationalisation of accounting procedures 
for public wozics with a view to eliminating interference, 
delays, outdated rules, etc,, and making it easier 

for a project authority or head of an organisation to 
work efficiently, this will also mean econony in 
overhead charges; 
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(c') &pfjration of audit from accounting; 

(e) Cost Accounting Cells be created in each departiaerit 
and on all m^or projects; 

(f) In order to prevent waste, sufficiency of funds during 
construction to conform to pmses of completion as 
visualised at tte time of sanctioning of projects to be 
assured; budget proceduros to be mod-lfied accordingly; 

(g) NBO to be expanded to cater for B’illc!:j.ng Materials 
Assessment and Hevelopment Group, Development Groups for 
repetitive types of work, preparation of Standard 
Schedule of Rates and groater disserdnation of technical 
information; 

(h) There is yet some room for economy in scales and 
specifications of buildings etc. now being constructed 
from public funds. Par too many public authorities and 
autonomous bodies are einocuting projects hj their own 
agencies and to their own ocrles and specifications. , It 
is essential that over-riding author!■^•y in tbi.s field be 
exercised by a Construction ol‘ PucTj.c Vicrks Ministo.'y 
organised to ens^ife that all buildings etc, rinc.nced from 
public funds conform to accepted and eoonomical standards. 
This Ministry should be responsible for carrying out all 
construction works financed by tin Central Govt« includiiig 
works for public sector enterprises and for autonomous 
organisations except works for Dofence, Railways and 
Irrigation & Powero 

MOTIVATION, TMIKim »ID PuP.i:i'JI'iY 


20, Motivation and incentives are largo 1,}^ concerned with 

psychological and human factors whioh ha’ve to be taken into account to 
get the best out of technical personnel engaged in construction 
projects. Incentives present nU appropriate de vice through which 
motivation may be provided but they cannot by themselves meet bhe 
present-day challenge where many complex human problems are involved. 


21, The following recommendations art made: 

(a) Terms and conditions of service of engineering 
personnel aud architects in public works departments 
need to be reviewed; pay and stabus of eng'lnsers and 
architects in class I service should not be lo'/er 
than those of any other All India 'Service for 
equivalent length of service; formation of “Indian 
Service of Engineers” to be speeded iip; 

(b) A technologist who during his emplojanont rs-cquires 
additional qualifiestionn or makes an outstanding 
contribution towards achievouig occncmy should bo 
appropriately rewarddd; such rewards may taka the 
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form of advance increment, accelerated promotion; etc; 
•departmental Head to be the competent authority to 
recognise and reward good achievement; 

(c) National level awards to be introduced in the fields of 
technology and economy of construction; 

Extreme 

(d) SfedoBna^degree of vigilance exorcised in recent years by 
flPE, C!IE, Vigilance Departments and other similar agencies, 
though useful to some extent, acts as a disincentive to 
serious workers resulting in loss of initiative even at 
senior levels; review of these measures is considered 

e ssentiall 

22* To enable engineers and architects to keep abreast of rapidly 

developing technology in the field of construction, engineers and 
architects in Government employment should be encouraged to attend 
refresher courses, advance courses,, specialised courses, etc, and to 
acquire post-graduate qualifications, 

23, Training facilities for construction tradesmen should be 

expanded. 

24, A system of certification of skilled tradesmen should be 
introduced, 

25, The category of master craftsmen should be built up. 

Publicity 

26, Wide publicity is essential for promoting achievdment of 
significant economies. It is necessary to bring to the attention of 
engineers important technical information and data having a bearing 
on construction economy, of which a large volume-is -already available 
in the country as a result of past researches and actual construction 
ejqjerience, 

27, The NBO, ISE, CW&PC, Central Board of Irrigation & Power, 
the Indian Roads Congress and other similar organisations should extend 
their facili-td.es to serve as clearing houses for technical information 
in their respective fields. All large engineering projects should 
publish detailed reports on all matters connected with tte achievement 
of efficiency and econoiry obtained during construction operations,. 

An independent jovirnal on ’Eitgineering Construction Economy^ should 
be started. 
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